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(54) LOW REFLECTION POLARIZING PLATE AND DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low reflection polarizing plate showing good curling and flatness and excellent display 
characteristics such as visibility, viewing angle and so on, and to provide a display device which uses the above polarizing plate. 
SOLUTION: In the low reflection polarizing plate having a polarizing layer held between two transparent supporting bodies (A), 
(B), the transparent supporting bodies (A), (B) contain cellulose esters. The transparent supporting body (A) has an 
antireflection layer on the opposite face to the polarizing layer. The film thickness of the supporting bodies (A), (B) is 
represented by formula (1). The average substitution degree A of the cellulose esters In the supporting body (A) and the 
average substitution degree B of the cellulose esters in the transparent supporting body (B) are represented by formula (2). (1): 
film thickness of supporting body (A) < film thickness of supporting body (B) < film thickness of supporting body (A)+100 (2): 
average substitution degree B+0.05 < average substitution degree A < average substitution degree B+0.35. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translati(Hi. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a low reflection polarizing plate which pinches a polarizing layer by the transparent substrates A and B of two sheets, 
any of the transparent substrates A and B — although — cellulose ester is contained, and this transparent substrate A an 
antireflection layer via direct or other layers to a field opposite to a polarizing layer, [ have and ] The degree A of average 
substitution of cellulose ester contained in this transparent substrate A that thickness of this transparent substrate A and this 
transparent substrate B is a relation expressed with a lower type (1), and has an antireflection layer. A low reflection polarizing 
plate, wherein the degree B of average substitution of cellulose ester contained in this transparent substrate B has a relation 
expressed with a lower type (2). 
A formula (1 ) 

Thickness+1 00 (micrometer) of the thickness (micrometer) <= transparent substrate A of the thickness (micrometer) <= 
transparent substrate B of the transparent substrate A 
A formula (2) 

The degree B+0.35 of average substitution degree B+0.05 <= average substitution degree A<= average substitution [Claim 2]Each 
thickness is said transparent substrate A, B is 200 micrometers or less, and thickness difference (transparent substrate B 
thickness-transparent substrate A thickness) of each transparent substrate is set to deltaM, The low reflection polarizing plate 
according to claim 1 characterized by fulfilling conditions of a lower type (3) when a difference (the degree of average 
substitution of cellulose ester used by the average substitution degree-transparent substrate B of cellulose ester used by the 
transparent substrate A) of the degree of average substitution of cellulose ester used for each is set to deltaS. 
A formula (3) 

0.05+deltaM/200<deltaS [Claim 3]The low reflection polarizing plate according to claim 1 or 2, wherein the transparent 
substrates A and B of two sheets are the cellulose ester films by which biaxial extension was carried out 
[Claim 4]In a polarizing plate which pinches a polarizing layer by the transparent substrates A and B of two sheets, A low 
reflection polarizing plate given in any 1 paragraph of claims 1-3, wherein the transparent substrate A has an antireflection layer 
via an actinic-rays cured resin layer in a field opposite to a polarizing layer and the transparent substrate B has an actinic-rays 
cured resin layer in a field opposite to a polarizing layer. 

[Claim 5]The low reflection polarizing plate according to claim 4, wherein film parameters (UVb/UVa) of the thickness UVa of an 
actinic-rays cured resin layer of said transparent substrate A and the thickness UVb of an actinic-rays cured resin layer of said 
transparent substrate B are 0.1-10. 

[Claim 6]The low reflection polarizing plate according to claim 4 or 5, wherein the thickness UVb of an actinic-rays cured resin 
layer of said transparent substrate B is not less than 1.3 micrometers. 

[Claim 7]The low reflection polarizing plate according to claim 5, wherein film parameters (UVb/UVa) of the thickness UVa of an 
actinic-rays cured resin layer of said transparent substrate A and the thickness UVb of an actinic-rays cured resin layer of said 
transparent substrate B are 0.2-0.95. 

[Claim 8] A low reflection polarizing plate given in any 1 paragraph of claims 1-7, wherein said transparent substrate A or the 
transparent substrate B has a metal oxide layer of 0.2 to 5% of a carbon content 

[Claim 9] A low reflection polarizing plate given in any 1 paragraph of claims 1-8 having an antireflection layer in which said 
transparent substrate A contains a with a refractive index [ of 2.0 or more ] metal oxide layer. 

[Claim 10]A low reflection polarizing plate given in any 1 paragraph of claims 1-9, wherein said transparent substrate A has the 
antireflection layer formed of atmospheric pressure plasma treatment. 

[Claim 11]A low reflection polarizing plate given in any 1 paragraph of claims 1-10, wherein average reflectance of 450-650 nm is 
less than 0.5%. 

[Claim 12]A display having arranged using a low reflection polarizing plate given in any 1 paragraph of claims 1-11 so that said 
transparent substrate A side side may be on a surfece side. 



[Translation done.] 
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DETAILED DESCFaPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This Invention relates to the low reflection polarizing plate in which the acid-resisting function was given, 
and the display using it. 

It is related with the display using the low reflection polarizing plate and it which are stabilized and can provide high display 
quality in detail for a long period of time. 

[0002] 

[Description of the Prior Art]In recent years, development of a thin and light notebook computer is progressing. Also in the 
protective film of the polarizing plate used with displays, such as a liquid crystal display, in connection with it, the demand to 
thin-film-izing and highly-efficient-izing is becoming increasingly strong. 

[0003]These days, many displays which gave the acid-resisting function for the improvement in visibility are used. An 
antireflection layer and an anti-glare layer are pasting together to the light polarizer of a liquid crystal display, etc. various front 
plates which improvement of various kinds or performance is made according to a use, and have these functions, and the method 
of giving an acid-resisting function or an anti-dazzle function to a display for the improvement in visibility is used. The acid- 
resisting stratum functionale formed by spreading or sputtering is provided in the film for optics used as these front plates. 
[0004]The acid-resisting stratum functionale reduces the visibility of a lump [ reflect ] of a reflected figure, and it keeps 
reflected [ a reflected figure ] from worrying it by making surface reflectance low at the time of use of image display devices, 
such as a liquid crystal display, an organic electroluminescence display, and a plasma display, etc. 

[0005]Although preventing a contrast drop by giving an acid-resisting function to the polarizing plate used for a display as a 
result of the latest examination, or preventing a reflect lump of an image is called for and it is possible to provide by various 
methods as an antireflection layer. It has become difficult to demonstrate performance sufficient by having just provided the 
antireflection layer with highly-minute-izing of a display, and development of an immediate improvement means is demanded. 
[0006] 

[Problem(s) to be Solved by the Invention]this invention is made in view of an aforementioned problem, and comes out The 
purpose has good smoothness and is providing the display using a low reflection polarizing plate and it excellent in display 
properties, such as visibility and an angle of visibility. 

[0007] 

[Means for Solving the Problem]The purpose of describing this invention above was attained by the following composition. 
[0008]In a low reflection polarizing plate which pinches a polarizing layer by the transparent substrates A and B of 1.2 sheets, 
any of the transparent substrates A and B — although — cellulose ester is contained, and this transparent substrate A an 
antireflection layer via direct or other layers to a field opposite to a polarizing layer, [ have and ] The degree A of average 
substitution of cellulose ester contained in this transparent substrate A that thickness of this transparent substrate A and this 
transparent substrate B is a relation expressed with said formula (1), and has an antireflection layer. A low reflection polarizing 
plate, wherein the degree B of average substitution of cellulose ester contained in this transparent substrate B has a relation 
expressed with said formula (2). 

[0009]2. Each thickness is said transparent substrate A, and B is 200 micrometers or less. Thickness difference (transparent 
substrate B thickness-transparent substrate A thickness) of each transparent substrate is set to deltaM, When a difference (the 
degree of average substitution of cellulose ester used by the average substitution degree-transparent substrate B of cellulose 
ester used by the transparent substrate A) of the degree of average substitution of cellulose ester used for each is set to 
deltas, A low reflection polarizing plate given in said 1st paragraph fulfilling conditions of said formula (3). 

[001 0]A low reflection polarizing plate given in said 1 or 2 paragraph, wherein the transparent substrates A and B of 3.2 sheets 
are the cellulose ester films by which biaxial extension was carried out. 

[001 1]In a polarizing plate which pinches a polarizing layer by the transparent substrates A and B of 4.2 sheets, A low reflection 
polarizing plate given in any 1 paragraph of said one to 3 paragraph, wherein the transparent substrate A has an antireflection 
layer via an actinic-rays cured resin layer in a field opposite to a polarizing layer and the transparent substrate B has an actinic- 
rays cured resin layer in a field opposite to a polarizing layer. 

[001 2]5. Low reflection polarizing plate given in said 4th paragraph, wherein film parameters (UVb/UVa) of thickness UVa of 
actinic-rays cured resin layer of said transparent substrate A and thickness UVb of actinic-rays cured resin layer of said 
transparent substrate B are 0.1-10. 

[001 3]6. Low reflection polarizing plate given in said 4 or 5 paragraph, wherein thickness UVb of actinic-rays cured resin layer of 
said transparent substrate B is not less than 1.3 micrometers. 

[001 4]7. Low reflection polarizing plate given in said 5th paragraph, wherein film parameters (UVb/UVa) of thickness UVa of 
actinic-rays cured resin layer of said transparent substrate A and thickness UVb of actinic-rays cured resin layer of said 
transparent substrate B are 0.2-0.95. 

[001 5]8. Low reflection polarizing plate given in any 1 paragraph of said one to 7 paragraph, wherein said transparent substrate A 
or transparent substrate B has metal oxide layer of 0.2 to 5% of carbon content. 

[001 6]9. Low reflection polarizing plate given in any 1 paragraph of said one to 8 paragraph having antireflection layer in which 



said transparent substrate A contains witli a refractive index [ of 2.0 or more ] metal oxide layer. 

[0017]10. A low reflection polarizing plate given in any 1 paragraph of said one to 9 paragraph, wherein said transparent substrate 
A has the antireflection layer formed of atmospheric pressure plasma treatment. 

[001 8] A low reflection polarizing plate given in any 1 paragraph of said one to 10 paragraph, wherein average reflectance of 
1 1.450-650 nm is less than 0.5%. 

[0019]12. A display having arranged using a low reflection polarizing plate given in any 1 paragraph of said one to 11 paragraph so 
that said transparent substrate A side side may be on a surface side. 

[0020]Hereafter, details of this invention are explained. As opposed to a near cellulose ester film in which this invention person 
provides an antireflection layer using a cellulose ester film of two sheets as a polarizing plate protective film, By making low the 
degree of substitution of cellulose ester of another near cellulose ester film, it found out that a polarizing plate which can provide 
high display quality was obtained. At this time, thickness of a cellulose ester film of a side which has an antireflection layer more 
preferably receives another side. When a difference of the degree of average substitution of cellulose ester which it is preferred 
making it thin whether it is the same, and especially thickness is 200 micrometers or less, sets thickness difference of the 
transparent substrates A and B to deltaM, and is used for the transparent substrates A and B is set to deltaS, Considering it as 
a polarizing plate which fills relation between 0.05+deltaM/200<deltaS newly found out a desirable thing. 
[0021]By considering it as conditions specified above, even if It is an elevated temperature and a high-humidity condition, the 
characteristic of a polarizing plate cannot change easily, and high display quality can be maintained. Biaxial extension is carried 
out and the cellulose ester film more preferably used by this invention can provide still better display quality by this. 
[0022]It is the feature preferably that an actinic-rays cured resin layer is provided in both transparent substrates, and there are 
still few problems of curvature under preservation, and they are providing a polarizing plate which has the outstanding display 

[0023]In this invention, although it is the feature that an antireflection layer is formed by a metal oxide layer, it is preferred that 
especially a carbon content is 0.2 to 5%, and, thereby, abrasion-proof nature can be improved. It is preferred to have a with a 
refractive index [ of 2.0 or more ] metal oxide layer especially, and it can be considered as a film which was more excellent in 
display quality by this. It is the feature to form by an atmospheric pressure plasma process preferably, and these antireflection 
layers can obtain a polarizing plate which is excellent in endurance by providing a lamination antireflection layer of three or more 
layers which consists of the above-mentioned composition. It is desirable, since it can carry out to a high refractive index layer 
of an antireflection layer being a refractive index of 2.0 or more with an antireflection layer with lower reflectance especially, if a 
polarizing plate curls or surges under influence of humidity etc., visibility will get worse, but. A polarizing plate of this invention 
does not have such a problem, and outstanding display performance was able to be provided. 

C0024]An effect which extends an angle of visibility with sufficient endurance by a liquid crystal cell which adopted a 
perpendicular orientation method (vertical alignment method) especially can be acquired. This invention could obtain a low 
reflection polarizing plate which has the display performance which also has neither curvature under preservation, nor a problem 
of a wave, and was excellent, and resulted in this invention. 

[0025]Fundamental composition of a low reflection polarizing plate of this invention is explained below. Drawing 1 Is a llneblock 
diagram showing an example of typical composition of a low reflection polarizing plate of this invention. 

[0026]The low reflection polarizing plate 6 of this invention is pinched by the two transparent substrates A and the transparerrt 
substrate B in the polarizing layer 1 which has light polarizer. In drawing 1 (a), when the low reflection polarizing plate 6 is used 
for a display, the transparent substrate A which mainly becomes the surface side. The back coat layer 3 is formed in a field 
which adjoined the cellulose ester film 2 and the polarizing layer 1 , and the antireflection layer 5 to which the polarizing layer 1 
becomes a field of an opposite hand from the actinic-rays cured resin layer 4, one layer, or two or more layers is formed. On the 
other hand, the transparent substrate B consists of back coat layer 3' provided in a field which adjoined cellulose ester film 2' 
and the polarizing layer 1 . Although a cellulose ester film 2' independent may be sufficient as the transparent substrate B, 
without providing back coat layer 3', it is composition given in drawing 1 (a) preferably. 

[0027] Drawing 1 (b) is the actinic-rays cured resin layer 4 which is the invention concerning claim 4 an example provided in the 
transparent substrates A and B, and between the antireflection layer 5 of the transparent substrate A, and the cellulose ester 
film 2, The actinic-rays cured resin layer 4 is formed, and actinic-rays cured resin layer 4' is provided in a field of an opposite 
hand in the polarizing layer 1 of the transparent substrate B. 

[0028]In a low reflection polarizing plate which pinches a polarizing layer by the transparent substrates A and B of two sheets in 
an invention concerning claim 1 , any of the transparent substrates A and B — although — cellulose ester being contained and 
the transparent substrate A having an antireflection layer via direct or other layers in a field opposite to a polarizing layer, and 
thickness of the transparent substrate B being more than thickness of the transparent substrate A, and. It is the feature that it 
is below [ of A+1 00 micrometers of transparent substrates ] thickness, and also the degree A of average substitution of cellulose 
ester contained In the transparent substrate A which has an antireflection layer is the degree of average substitution of cellulose 
ester contained in the transparent substrate B of B+0.05 or more, and it is the B+0.35 or less degree of average substitution. 
[0029]Thiokness of each transparent substrate as used in the field of this invention refers to the total thickness which added it, 
when saying the antireflection layer 5, the cellulose ester film 2, and the total thickness of the back coat layer 3 and forming the 
actinic-rays cured resin layer 4 in the transparent substrate A, as (a) of drawing 1 and (b) show. Similarly, in the transparent 
substrate B, in forming the total thickness of the cellulose ester film 2 and the back coat layer 3, or the actinic-rays cured resin 
layer 4, it points out the total thickness which added it 

[0030]Subsequently, a cellulose ester film is explained. Generally as a transparent substrate, for example Cellulose ester base 
materials, such as cellulose triacetate, Although a polyester base, a polycarbonate base material, a polystyrene base material, a 
base material that painted gelatin, polyvinyl alcohol (PVA), an acrylic resin, polyester resin, cellulose ester system resin, etc. on 
the upper layer of these base materials, etc. are known. In this invention, it is one of the features that it is a cellulose ester film. 
[0031]In this invention, it is desirable by using a cellulose ester film at a point that a layered product of low reflectance is 
obtained. As cellulose ester, cellulose acetate, cellulose acetate butylate, and cellulose acetate propionate are preferred, and 
cellulose acetate butylate and cellulose acetate propionate are used preferably especially, for example. As a butyryl group which 
forms butyrate, it may branch also by straight chain shape. 

[0032]Cellulose acetate propionate which contains a propionate group as a substituent is excellent in a water resisting property, 
and useful as a film for liquid crystal image display devices. 

[0033]Although it is preferred as cellulose ester to use cellulose triacetate, in order to obtain optical compensation performance 
more than fixed, it is very more effective still to use lower-fatty-acid cellulose ester which has a specific substituent, i.e., an 



acetyl group, and a propionyl group. 

[0034]Cellulose ester used for cellulose ester film production concerning this invention, Especially in an invention which has an 
acyl group of the carbon numbers 2-4 as a substituent, and relates to claim 1. the degree of substitution of an acetyl group — X 
and a propionyl group — and — or, when the degree of substitution of a butyryl group is set to Y, The degree of average 
substitution as used in the field of this invention is expressed with X+Y, and it is the feature that a relation of the degree of 
average substitution in the transparent substrates A and B is the low reflection polarizing plate which provided each stratum 
functionale on a film produced using mixed fatty acid ester of cellulose which satisfies conditions of said formula (2). 
[0035]In an invention concerning claim 2, each thickness of the transparent substrates A and B is 200 micrometers or less, 
Thickness difference (transparent substrate B thickness-transparent substrate A thickness) of each transparent substrate is set 
to deltaM, When a difference (the degree of average substitution of cellulose ester used by the average substitution degree- 
transparent substrate B of cellulose ester used by the transparent substrate A) of the degree of average substitution of cellulose 
ester used for each is set to deltaS, it is the feature to fulfill conditions of said formula (3). 

[0036]Substitution in which these acyl groups had distribution of having replaced a glucose unit by the 6th place on the average 
the 3rd place the 2nd place, and replacing by the 6th place, for example by a high ratio may be made. 

[0037]Here, the degree of substitution is a numerical value which says the so-called percentage of the amount of bonded fatty 
acid, and is computed according to measurement and calculation of a degree of acetylation in ASTM-D 817-91 (the examining 
methods, such as cellulose acetate). A measuring method of the degree of substitution of an acyl group can be measured 
according to ASTM-D 817-96. The degree of average substitution concerning this invention totals the degree of substitution of 
each acyl group, and when two or more cellulose ester is mixed, it expresses it with the degree of substitution which averaged 
them. 

[0038]A cellulose ester film base material which there is the characteristic that phase contrast becomes large as long 
wavelength, and was provided with good moisture regain or water barrier property can be obtained because the degree of 
substitution of an acetyl group and an acyl group of 3-4 carbon numbers is In the above-mentioned range. 
[0039]In particular, in It being less than 2.0, especially since there Is little dispersion in phase contrast at the time of extension, 
the degree of average substitution of an acetyl group is preferred. 

[0040]When using a cellulose ester film concerning this invention, there is no limitation in particular as cellulose of a raw material 
of cellulose ester, but cotton linters, wood pulp (the needle-leaf tree origin, broad-leaved tree origin), a kenaf, etc. can be 
mentioned, for example. Cellulose ester obtained from them can be mixed and used at a respectively arbitrary rate. When an 
acylating agent is an acid anhydride (for example, an acetic anhydride, a propionic anhydride, a butyric anhydride), these cellulose 
ester a cellulose raw material, for example. It can obtain using organic solvents, such as organic acid like acetic acid, and 
methylene chloride, by the ability to make it able to react using a protonic catalyst like sulfuric acid. When an acylating agent is 
acid chloride (CH3COCI, C2H5COCI, C3H7COCI), a reaction Is performed using a basic compound like amine as a catalyst. 
Specifically, a method given in JP,10-45804,A etc. can be obtained by the ability to refer to them. Cellulose ester which can be 
used by this invention carries out preparation mixing of the above-mentioned amount of acylating agents, and is made to react 
according to each degree of substitution, and, as for cellulose ester, these acyl groups react to a hydroxyl group of a cellulose 
molecule. A cellulose molecule consists of structure which many glucose units connected, and a glucose unit has three hydroxyl 
groups. A number with which an acyl group was Introduced into this three hydroxyl group Is called degree of substitution (mol %). 
For example, an acetyl group has combined cellulose triacetate with all three hydroxyl groups of a glucose unit Actually, it is 2.6- 
3.0 as a degree of substitution. 

[0041 170,000-250,000 become dope viscosity with it, and number average molecular weights of cellulose ester are 80,000- 
150,000 desirable still more preferably. [ a strong and mechanical strength at the time of molding, and ] [ moderate ] 
[0042]Although a cellulose ester film manufactured by the solution flow casting producing-film method is used for a 
manufacturing method of these cellulose ester as a base film, A method which restriction in particular does not have in the 
solution flow casting film production method itself, and Is generally used In this industry, For example, U.S. Pat. No. 2,492,978, 
2.739,070, 2,739,069, 2,492,977, 2,336,310, 2,367,603, 2,607,704, the British patent No. 64,071, A method given in 735,892, JP,45- 
9074,B, 49-4554, 49-5614, 60-27562, 61-39890, 62-4208, etc. can be referred to. 

[0043]Although a manufacturing method of a cellulose ester film concerning this invention is explained in more detail below, this 
invention is not limited to this. In this, the film production direction (longitudinal direction) of a film is called lengthwise direction, 
and a thing of the film production direction of a film and rectangular directions is called transverse direction (width direction). 
[0044]In an invention concerning claim 3, it is the feature that a cellulose ester film is a film by which biaxial extension film 
production was carried out in ********** or the film production direction. 

[0045]Desirable draw magnification of a cellulose ester film. Draw magnification of one way is extended 1.01 to 2.0 times, and 
another draw magnification is extended 1 .00 to 2.00 times, Draw magnification of one way is extended 1 .00 to 1 .50 times 
preferably. Another draw magnification is extended by less than 1.01 to 1.50 times, draw magnification of one way is extended 
1.00 to 1.25 times still more preferably, and another draw magnification is extended by less than 1.01 to 1.25 times. 
[0046]Thereby, a cellulose ester film excellent in optical isotropy can be obtained preferably. It may be preferred to perform 
these width maintenance of a film production process or lateral extension by a tenter, and a pin tenter or a clip tenter may be 
used for it. 

[0047]A solvent used for preparation of dope liquid of cellulose ester used by the solution flow casting producing-film method. 
Although it may use independently or two or more sorts may be used together, it is preferred to mix and use a good solvent and 
a poor solvent of cellulose ester in respect of productive efficiency, and a direction with still more good solvents has it in respect 
of the solubility of cellulose ester. [ preferred ] A good solvent is 70 to 98 mass %, and a poor solvent of a range with the 
preferred mixing ratio of a good solvent and a poor solvent is 30 to 2 mass 94. 

[0048]what dissolves independently cellulose ester used with a good solvent as used in the field of this invention, and a poor 
solvent — or [ a good solvent and / swelling, if independent ] — or what is not dissolved is defined as a poor solvent. Therefore, 
when an object of a good solvent and a poor solvent changes depending on an average acetylation degree of cellulose ester, for 
example, acetone is used as a solvent, in 55% of joint acetic acid quantity of cellulose ester, it becomes a good solvent, and 
becomes a poor solvent in 60% of joint acetic acid quantity. 

[0049]As an organic solvent used for preparation of the above-mentioned dope. Can dissolve cellulose ester and it is preferred 
that it is the moderate boiling point. For example, methylene chloride, methyl acetate, ethyl acetate, amyl acetate. Acetone, a 
tetrahydrofuran, 1 ,3-dioxolane, 1,4-dioxane, Cyclohexanone, ethyl formate, 2,2,2-trifluoroethanol, 2,2,3,3-hexafluoro 1-propanol, 



1,3-clifIuoro-2-propanol, 1,1,1,3,3,3-hexafluoro 2-methyl-2-propanol, Although 1,1,1,3,3,3-hexafluoro 2-propanol, 2,2,3,3.3- 
pentafluoro 1 -propanol, nitroethane, 1 ,3-dimethyl-2-imidazolidinone, etc. can be mentioned. Organic halogenated compounds, 
such as methylene chloride, a dioxolane derivative, methyl acetate, ethyl acetate, acetone, etc. are mentioned as a desirable 
organic solvent (namely, good solvent). 

[0050]As shown in the following film production process, when drying a solvent from a web (dope film) formed on a base material 
for flow casting in a solvent evaporation process. From a viewpoint which prevents foaming in a web, as the boiling point of an 
organic solvent used, 30-80 ** is preferred, for example, the boiling points of each good solvent of the above-mentioned 
statement are methylene chloride (40.4 ** of boiling points), methyl acetate (56.32 ** of boiling points), acetone (56.3 ** of 
boiling points), ethyl acetate (76.82 ** of boiling points), etc. 

[0051]It is preferred that methylene chloride which is excellent in solubility, and methyl acetate are used preferably, and 
methylene chloride is especially contained to all the organic solvents also in a good solvent of the above-mentioned statement as 
for more than 50 mass %. 

[0052]It Is preferred to make alcohol with 1 -4 carbon atoms of 0.1 - 30 mass % other than the above-mentioned organic solvent 
contain. It is preferred that alcohol is especially contained by 5 - 30 mass % preferably. After casting the above-mentioned dope 
Into a base material for flow casting, if a solvent begins evaporation and a ratio of alcohol increases, a web (dope film) will gel 
these, A web is made strong, it is used as a gelling solvent which makes easy exfoliation from a base material for flow casting, or 
when there are few rates of alcohol, it also has a role which promotes the dissolution of cellulose ester of a non-chlorine organic 
solvent. 

[0053]As alcohol with the 1-4 above-mentioned carbon atoms, methanol, ethanol, n-propanol, iso-propanol, n-butanol, sec- 
butanol, tert-butanol, etc. can be mentioned, for example. 

[0054]In these alcohol, it is preferred to use a solvent in which it has a stabilization effect of a dope, and ethanol is preferred and 
5-30 mass % Contains ethanol to the methylene chloride 70 - 95 mass % with a low-boiling point comparatively since drying 
property Is also good and does not have toxicity. When avoiding a solvent which contains halogen by environmental restrictions, 
methyl acetate can also be used instead of methylene chloride. It is also preferred to prepare a cellulose ester solution with a 
cooling solution process at this time. 

[0055]When using a cellulose ester film as a substrate concerning this invention, to this cellulose ester film. It is preferred to 
contain a plasticizer. 

[0056]As a plasticizer which can be used, although there is no limitation in particular, for example A phosphoric ester system 
plasticizer, A phthalate ester plasticizer, a trimellitic acid ester system plasticizer, a pyromellitic acid system plasticizer, a 
glycolate system plasticizer, a citrate plasticizer, a polyester plasticizer, etc. can be used preferably. As a phosphoric ester 
system, for example Triphenyl phosphate, trioresyl phosphate, Cresyl diphenyl phosphate, octyl diphenyl phosphate. As a phthalic 
ester system, diphenylbiphenyl phosphate, trioctylphosphate, tributyl phosphate, etc.. For example, diethyl phthalate, 
dimethoxyethyl phthalate, dimethyl phthalate, As a trimellitic acid system plasticizer, dioctyl phthalate, dibutyl phthalate, di-2- 
ethylhexyi phthalate, butylbenzyl phthalate, etc., For example, as a pyromellitic acid ester system plasticizer, tributyl trimellitate, 
triphenyl trimellitate, triethyl trimellitate, etc.. For example, as a glycolic-acid-ester system, tetrabuthyl pyromellltate, tetraphenyl 
pyromellltate, tetraethyl pyromellltate, etc.. For example, a triacetin, tributyrin, ethylphthalyl ethyl glycolate. As a citrate 
plasticizer, methylphthalyl ethyl glycolate, butyl phthalyl butyl glycolate, etc., for example Triethyl citrate, tri-n-butyl citrate, 
acetyl triethyl citrate, Aoetyltri-n-butyl citrate, acetyltri-n-(2-ethylhexyl) citrate, etc. can be used preferably. In addition, as an 
example of carboxylate, butyl oleate, methyl ricinoleate acetyl, dibutyl sebacate, and various trimellitic acid ester are contained, 
for example. As a polyester plasticizer, copolymerization polymer of dibasic acid, such as aliphatic dibasic acid, alicyclic dibasic 
acid, and aromatic dibasic acid, and glycol can be used, for example. Especially as aliphatic dibasic acid, although not limited, 
adipic acid, sebacic acid, phthalic acid, terephthallc acid, 1 ,4-cyclohexyldlcarboxyllc acid, etc. can be used, for example. As glycol, 
ethylene glycol, a diethylene glycol, 1 ,3-propylene glycol. 1 ,2-propylene glycol, a 1,4-butylene glycol, a 1,3-butylene glycol, a 1,2- 
butylene glycol, etc. can be used, for example. Such dibasic acid and glycols may be used independently, respectively, and two or 
more sorts may be mixed and they may be used. 

[0057]Especially Epoxy compound given In the application for patent 2000-338883, a rosin system compound, A cellulose ester 
film which has additives, such as phenol novolak type epoxy resin, cresol novolak type epoxy resin, ketone resin, and 
toluenesulfonamlde resin, is used preferably. 

[0058]In these plasticizers, it can use together and use, the amount of these plasticizers used Is points, such as film performance 
and processability, and it is preferred Independent or that it is one to 20 mass % to cellulose ester. 

[0059]Subsequently, an ultraviolet ray absorbent which can be used with a substrate concerning this Invention Is explained. To a 
substrate concerning this Invention, it Is preferred that an ultraviolet ray absorbent contains from a viewpoint of deterioration 
prevention, such as a liquid crystal. 

[0060]As an ultraviolet ray absorbent which can be used by this invention, it excels in absorption power of ultraviolet rays with a 
wavelength of 370 nm or less, and what has the few visible absorption of light with a wavelength of not less than 400 nm is 
preferably used from a viewpoint of good liquid-orystal-display nature. As an example of an ultraviolet ray absorbent preferably 
used by this invention, although a oxy benzophenone series compound, a benzotriazol system compound, a salicylate system 
compound, a benzophenone series compound, a cyanoacrylate system compound, a nickel complex salt system compound, etc. 
are mentioned, for example. It Is not limited to these. A polymer ultraviolet absorbent of a statement is also preferably used for 



[0061]As a benzotriazol system ultraviolet ray absorbent, it is a following general formula. A compound expressed with [1] is used 



JP,6-148430,A. 



preferably. 
[0062] 



[Formula 1] 




[0063]Ri, R2, R3, R4, and R5 among a formula, Respectively A hydrogen atom, a halogen atom, a nitro group, hydroxyl, an alky! 
group, An alkenyl group, an aryl group, an alkoxyl group, an acyloxy group, an aryloxy group, An aikylthio group, an aryithio group, 
and mono- ****** express a dialkylamino group, the acylamino group, or the heterocycle group of 5 - 6 member, the ring closure 
of R4 and the R5 may be carried out mutually, and they may form the ring of 5 - 6 member. In each of above-mentioned bases, it 
may have arbitrary substituents. 

[0064]It is a general formula below. Although the example of an ultraviolet ray absorbent expressed with [1] is given, this 
invention is not limited to these. 

[0065]UV-1:2-. (2'-hydroxy-5'-methylphenyl) benzotriazol UV-2:2- (2'-hydroxy-3'.) 5-di-tert-buthylphenyl benzotrlazol UV-3:2- 
(2'-hydroxy-3'-tert-butyl-5'-methylphenyl) benzotriazol UV-4:2- (2'-hydroxy-3'.) 5'-di-tert-buthylpheny|-5-Ghlorobenzotriazole 
UV-5:2-(2'-hydroxy-3'-(3-", 4-", 5"6"-tetrahydro phthalimidomethyl)-5'-methylphenyl) benzotriazol UV-6 : 2,2-methylene bis. 
(4-(1,1,3,3-tetrametylbutyi)-6-(2H-benzotriazol 2-yl) phenol) 

UV-7:2-. (2'-hydroxy-3'-tert-buty!-5'-methylphenyl)-5-chlorobenzotriazole UV-8:2-(2H-benzotriazol 2-yl)-6-(stralght chain and 
side chain dodecyl)-4-methyl phenol (trade name:.) TINUVIN171, made in Tiba Specialty Chemicals 

UV-9: Octyl- 3 - [3-tert-buty|-4-hydroxy-5-(chloro-2H-benzotriazol 2-yl) phenyl] Propionate and 2-ethylhexyl 3 - [3-tert- 
butyl-4-hydroxy-5-(5-chloro-2H-benzotriazol 2-yl) phenyl] A mixture of propionate (trade name: TINUVIN109, made in Tiba 
Specialty Chemicals) 

in the melting point, in the above, UV-8 is [ the melting point ] -56 ** as an ultraviolet ray absorbent 20 ** or less — LIV-9 — 
ordinary temperature (25 **) — yellow — it is a transparent viscous liquid object. 

[0066]As a benzophenone series ultraviolet ray absorbent which is one of the ultraviolet ray absorbents which can also be used 
by this invention, It is a following general formula. A compound expressed with [2] is used preferably. 
[0067] 
[Formula 2] 



OH 




[0068]Y may express a hydrogen atom, a halogen atom, an alkyi group, an alkenyl group, an alkoxyl group, or a phenyl group 
among a formula, and these alky! groups, an alkenyl group, or a phenyl group may have a substituent. A expresses a hydrogen 
atom, an alky! group, an alkenyl group, a phenyl group, a cyoloaikyi group, an alkyI oarbonyl group, an alkyi sulfonyl group, or a - 
CO(NH) n-1-D basis, and D expresses a phenyl group which may have an alky! group, an alkenyl group, or a substituent. m and n 

express 1 or 2, respectively. 

[0069]General formulain [2], as an alkyI group, express a straight chain to the carbon number 24, or an aliphatic group of 
branching, for example, and as an alkoxyl group. For example, as an alkenyl group, it is an alkenyl group to the carbon number 1 6, 
for example, and an allyl group, 2-butenyl group, etc. are expressed with an alkoxyl group to the carbon number 1 8, for example. 
As a substituent to an alkyI group, an alkenyl group, and a phenyl group, hydroxyls, such as a halogen atom, for example, a 
chlorine atom, a bromine atom, and a fluorine atom, a phenyl group (an alkyI group or a halogen atom may be replaced by this 
phenyl group), etc. are mentioned. 

[0070]The following, a general formula Although an example of a benzophenone series compound expressed with [2] is shown, 
this invention is not limited to these. 

[0071]UV-10 :. 2.4-dihydroxybenzophenone UV-11:2,2'-dihydroxy-4-methoxybenzophenone UV-1 2:2-hydroxy-4-methoxy-5- 
sulfobenzophenone UV-1 3: Screw (2-methoxy-4-hydroxy-5-benzoyl phenylmethane) 

In each ultraviolet ray absorbent of the above-mentioned statement preferably used by this invention, transparency is high, A 
benzotriazol system ultraviolet ray absorberrt whose benzotriazol system ultraviolet ray absorbent and benzophenone series 
ultraviolet ray absorbent excellent in an effect which prevents degradation of a polarizing plate and a liquid crystal are preferred 
and which has less unnecessary coloring is used especially preferably. 

[0072]An ultraviolet ray absorbent used for a substrate concerning this invention. It excels in field quality of a substrate, and 
orientation inhibition of an orientation layer also has that an ultraviolet ray absorbent whose distribution coefficient indicated to 
Japanese Patent Application No. No. 295209 [ 1 1 to ] is 9.2 or more is included [ little ], and it is excellent also in spreading 
nature, and is preferred, and it is preferred to use an ultraviolet ray absorbent especially whose distribution coefficient is 10.1 or 

[0073]When a cellulose ester film containing a plasticizer and an ultraviolet ray absorbent absorbent is used as a substrate, by 
these carrying out bleed out etc. In a substrate which it adheres to a plasma treatment part, and a process may be polluted, and 
this may adhere to a film, may cause failure, and has cellulose ester and a plasticizer. When 80 ** and mass change before and 
after carrying out 50 time processings by RH 90% use a substrate which is less than **2 mass %, such process contamination can 
decrease remarkably and is preferred, such a cellulose ester film — carrying out — a cellulose ester film of a statement, etc. are 
preferably used for the application for patent 2000-338883. As a desirable ultraviolet ray absorbent for this purpose, a polymer 
ultraviolet absorbent or ultraviolet absorption nature polymer of a statement can be preferably used for JP,6-148430,A and the 
application for patent 2000-156039. A polymer ultraviolet absorbent expressed with the general formula (3), (6), and (7) of a 
statement to a compound especially expressed with a general formula (1) or a general formula (2) of a statement to JP,6- 
148430,A or the application for patent 2000-156039 is used especially preferably. 

[0074]As an optical property of a substrate, as for the retardation value RO within a field, a 0-1 000-nm thing is used preferably, 
and, as for the retardation value Rt of a thickness direction, a 0-300-nm thing is preferably used according to a use. as for a 
wavelength dispersion characteristic, it is preferred that R6O0/R450 0.7-1.3, and it is especially 1.0-1.3 — it is desirable. R450 
is the retardation within a field by light with a wavelength of 450 nm here, and Rgoo is the retardation within a field by light with a 
wavelength of 600 nm. 

[0075]It is the feature that the transparent substrate A has an antireflection layer via an actinic-rays cured resin layer in a field 



opposite to a polarizing layer, and the transparent substrate B has an actinic-rays cured resin layer in a field opposite to a 
polarizing layer in an invention concerning claim 4 in a polarizing plate which pinches a polarizing layer by the transparent 
substrates A and B of two sheets. 

[0076]An actinic-rays cured resin layer as used in the field of this invention means a layer to which an actinic-rays cured resin 
layer uses as a main ingredient resin hardened through crosslinking reaction etc. by actinic-rays exposure like ultraviolet rays or 
an electron beam. Although ultraviolet curing nature resin, electron beam hardening resin, etc. are mentioned as a typical thing as 
actinic-rays hardening resin, resin hardened by the actinic-rays exposure of those other than ultraviolet rays or an electron 
beam may be sufficient. As ultraviolet curing nature resin, for example Ultraviolet curing type acrylic urethane system resin, 
Ultraviolet curing type polyester-acrylates system resin, ultraviolet curing type epoxy acrylate system resin, ultraviolet curing 
type polyol acrylate system resin, or an ultraviolet curing type epoxy resin can be mentioned. As an example, trimethylolpropane 
triacrylate, ditrimethylolpropanetetraacrylate and pentaerythritol — doria — KUFaRETO, pentaerythritol tetraacrylate, 
dipentaerythritol hexaacrylate, alky! modification dipentaerythritol pentaaorylate, etc. can be mentioned. 
[0077]As ultraviolet curing type acrylic urethane system resin. To output acquired by making an isocyanate monomer or a 
prepolymer react to polyester polyol generally, further 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate (only acrylate is 
displayed on acrylate below as what includes methacrylate), A thing to which a monomer of an acrylate system which has 
hydroxyl groups, such as 2-hydroxypropyl acrylate, is made to react and which is formed easily can be mentioned, and a thing of 
a statement can be used for JP,59-1 51 1 1 0,A. 

[0078]As ultraviolet curing type polyester-acrylates system resin, A thing which makes a monomer of 2-hydroxyethyl acrylate 
and a 2-hydroxy acrylate system react to polyester polyol generally and which is formed easily can be mentioned, and a thing of 
a statement can be used for JP,59-1 51 1 1 2,A. 

[0079]As an example of ultraviolet curing type epoxy acrylate system resin, epoxy acrylate can be made into oligomer, what 
reactive diluent and a photoreaction initiator are made to add and react to this, and is generated can be mentioned, and a thing 
of a statement can be used for JP,1-105738,A. 

[0080]Specifically as these photoreaction initiators, these derivatives, such as benzoin and a derivative, an acetophenone, 
benzophenone, hydroxybenzophenone, MIHIRAZU ketone, aipha-amylomaize Qeshm ester, and a thioxan ton, can be mentioned. It 
may be used with a photosensitizer. The above-mentioned photoreaction initiator can also be used also as a photosensitizer. 
Sensitizers, such as n-butylamine, triethylamine, and tri-n-butyl phosphine, can be used in the case of use of a photoreaction 
agent of an epoxy acrylate system. 

[0081 ]As a resin monomer, an unsaturated double bond can mention general monomers, such as methyl acrylate, ethyl acrylate, 
butyl acrylate, benzyl acrylate, oyclohexyl acrylate, vinyl acetate, and styrene, as one monomer, for example. Make two or more 
unsaturated double bonds into a monomer which it has, and Ethylene glycol diacrylate. Propylene glycol diacrylate, 
divinylbenzene, 1 ,4-cyclohexane diacrylate, 1 ,4-cyclohexyldimethyl horse mackerel acrylate, the above-mentioned 
trimethylolpropane triacrylate, pentaerythritol tetra acrylic ester, etc. can be mentioned. 

[0082]A monomer may have liquid crystallinity. As ultraviolet curing resin of a commercial item which can be used in this 
invention, For example, ADEKAOPUTOMA KR-BY series:KR-400, KR-410, KR-550, KR-566, KR-567, BY-320B (product made 
from Asahi Electrification); KOEI hard A-101-KK, A-101-WS, C-302. C-401-N, C-501, M-101. M-102, T-102, D-102, NS-101, 
FT-102Q8, MAG-1-P20, and AG-106 and M-101-C (product made from Extensive Sakae Chemicals); The Seika beam PHC2210 
(S), PHC X-9 (K-3), PHC2213, DP-10, DP-20, DP-30, PI 000, P1100. PI 200, PI 300, PI 400, PI 500, PI 600, SCR900(made by 
Dainichiseika Colour & Chemicals Mfg. Co., Ltd.);KRM7033, KRM7039, KRM7130, KRM7131. UVECRYL29201, UVECRYL29202 
(product made from die cell you CB);RC-5015, RC-5016, RC-5020, RC-5031, RC-5100, RC-5102, RC-5120, RC-5122, RC-5152, 
RC-5171, RC-5180, RC-5181. (Made by Dainippon Ink & Chemicals, Inc.): OREKKUSU No.340 clear (made by Chugoku Marine 
Paints, Ltd.); ~ Sun Ladd H-601(made by Sanyo Chemical Industries, Ltd.);SP-1 509, and SP-1507(made by Showa High Polymer 
Co., Ltd.);RCC-15C (made by Grace Japan). ARONIKKUSU M-6100, M-8030, M-8060 (made by Toagosei), etc. are chosen 
suitably, and can be used. 

[0083]These actinic-rays cured resin layers can be painted by a publicly known method. If it is a light source which generates 
ultraviolet rays as a light source for forming a cured film layer for ultraviolet curing nature resin by a photo-curing reaction, it can 
be used without restriction. For example, a low pressure mercury lamp, a medium-voltage mercury-vapor lamp, a high-pressure 
mercury-vapor lamp, an ultrahigh pressure mercury lamp, a carbon arc lamp, a metal halide lamp, a xenon lamp, etc. can be used. 
Although exposure conditions change with each lamps, there should just be irradiation light quantity of a 20-10000 mj/cm^ 
grade, and is 50 - 2000 mJ/cm^ preferably. It can form efficiently by using a sensitizer which is missing from a near ultraviolet 
ray field - a visible ray region, and has absorption maximum In the field. 

[00843As an organic solvent of UV-cured resin layer constituent coating liquid, it chooses suitably fi-om organic solvents of 
hydrocarbon, alcohols, ketone, ester species, glycol ether, and others, or these can be mixed and used, for example. Propylene 
glycol monoalkyi ether (1-4 as the number of carbon atoms of an alky! group), or propylene glycol monoalkyi ether acetate ester 
(1-4 as the number of carbon atoms of an alkyi group) More than 5 mass %. It is preferred to use the above-mentioned organic 
solvent which more than 5-80 mass % contains more preferably. 

[0085]As a coating method of ultraviolet curing nature resin composition coating liquid, a publicly known method used by film 
production is applicable. 0.1-30 micrometers is suitable for coverage as wet thickness, and it is 0.5-15 micrometers preferably. 
[0086]In an invention concerning claim 5, it is the feature that film parameters (UVb/UVa) of the thickness UVa of an actinic- 
rays cured resin layer of the transparent substrate A and the thickness UVb of an actinic-rays cured resin layer of the 
transparent substrate B are 0.1-10, In an invention concerning claim 7, it is the feature that the film parameter (UVb/UVa) is 
0.2-0.95. In an invention concerning claim 6, it is the feature that the thickness UVb of an actinic-rays cured resin layer of the 
transparent substrate B is not less than 1.3 micrometers, and it is 1.5-4.0 micrometers preferably. 

[0087]An ultraviolet curing nature resin composition is good to irradiate during spreading desiccation or the back with ultraviolet 
rays, 0.5 second - its about 5 minutes are good as irradiation time, and 3 seconds - 2 minutes are more preferred from a 
viewpoint of hardening efficiency of ultraviolet curing nature resin, or working efficiency. 

[0088]In this way, in order to prevent blocking to an obtained cured resin layer, and in order to improve opposite abrasion nature 
etc. to it, particles of an inorganic compound or an organic compound can also be added, and it is the same as that of particles of 
the above-mentioned mat agent almost as those kinds. It is preferred that 0.005-1 micrometer is especially 0.01-0.1 micrometer 
preferably as primary mean particle diameter of such particle powder. As for a rate of an ultraviolet-curing-resin constituent and 
particle powder, it is desirable to blend to resin composition 100 mass part, so that it may become 0.1 to 10 mass part. 



[0089] A UV-cured resin layer may be an anti-glare layer whose Ra is about 0.1-1 micrometer, even if center line average surface 
roughness (Ra) specified by JIS B 0601 is a clear hard court layer which is 1-50 nm. 

[0090]In an invention as for which it is the feature that the transparent substrate A or the transparent substrate B has a metal 
oxide layer of 0.2 to 5% of a carbon content and which relates to claim 9 in an invention concerning claim 8. It is the feature that 
the transparent substrate A has an antireflection layer containing a with a refractive index [ of 2.0 or more ] metal oxide layer, 
and a refractive index Is a metal oxide layer of 2.1-2.6 preferably. 

[0091]In this invention, it is the feature to form a metal oxide layer on direct or a UV-cured resin layer on a cellulose ester film. 
Thus, when a formed metal oxide layer was used, it turned out that the feature that few pin hole defects are is acquired. It is also 
a big effect that temporality does not increase a pinhole, either. 

[0092]These metal oxide layers are useful as antireflection layers, such as a low refractive index layer, a medium refractive index 
layer, and a high refractive index layer, or are preferably used as a conductive layer, an antistatic layer, etc. 
[0093]It can ask for carbon content as used in the field of this invention by the following methods. The carbon content of a film 
of this invention can measure the value using an XPS-surface-analysis device. Especially as an XPS-surface-analysis device, 
although there is no limitation and any models could be used, VG SAIEN tee fix company make ESCALAB-200R was used, for 
example. Specifically to an X ray anode. It measures, for example using Mg with the output 600W (accelerating voltage of 1 5 kV, 
40 mA of emission currents). When pure Ag3d5 / 2 full width at half maximum prescribe, energy resolution is set up so that it 
may be set to 1.5-1.7 eV. Before measuring, in order to remove influence by contamination, it is necessary to carry out etching 
removal of the surface layer equivalent to 1 0 to 20% of thickness of thickness. It is preferred to removal of a surface layer to use 
an ion gun which a rare gas ion can use, and helium, Ne, Ar, Xe, Kr, etc. can be used for it as ionic species. First, the range of 
1 100 eV is measured 1.0 eV at intervals of data incorporation from 0 eV of binding energy, and it asks for what kind of element is 
detected. Next, an incorporation interval of data shall be 0.2 eV about all the elements except detected etching ionic species, a 
narrow scan is performed about a photoelectron peak which gives the maximum strength, and a spectrum of each element is 
measured. An acquired spectrum A measuring device. Or in order to prevent a difference in a content computed result by 
difference in a computer. After transmitting on COMMON DATA PROCESSING SYSTEM made from VAMAs-soA-^lAPAN (Ver.2.3), it 
processes with the software and a value of carbon content is calculated as atomic number concentration (atomic concentration). 
Before processing a fixed quantity, a calibration of Count Scale is performed about each element, and smoothing processing of 
five points is performed. By processing, peak area intensity (ops-eV) which removed a background was used in fixed quantity. A 
method by Shirley was used for background processing. D.A.Shirley, Phys.Rev., 85, and 4709 (1 972) can be referred to about the 
Shirley method. 

[0094]As a method of forming a metal oxide layer concerning this invention, although a metal oxide layer may be provided by 
spreading, plasma discharge processing under atmospheric pressure or a pressure of the neighborhood is used preferably. 
[0095]It is the feature that the transparent substrate A has the antireflection layer formed of atmospheric pressure plasma 
treatment in an invention concerning claim 10. 

[0096]Hereafter, plasma treatment which can be used by this invention is explained. As an example of an atmospheric pressure 

plasma discharge processing unit which can be used in this invention, a device as shown in drawin g 2 can be mentioned. In 

drawing 2. F is a substrate of long shape. 1 2 is a processing chamber which does plasma treatment continuously under 

atmospheric pressure or a pressure of the neighborhood, and 13 and 14 are the electrodes of a couple. 

[0097]The processing chamber 12 is constituted by processing chamber which has the entrance 12A and the exit 12B of said 

substrate F and where the partition was carried out. A treating part is explained as a processing chamber below. 

[0098]In an example of a graphic display, the processing chamber 12 is adjoined, the spare room 10 is established in an entrance 

side of a substrate, the spare room 10 is adjoined, and the spare room 1 1 is formed. The processing chamber 12 is adjoined and 

the spare room 1 7 is established also in an outlet side. 

[0099]When providing a spare room, as drawing 2 shows, may be a mode which provides two in an entrance side of the substrate 
F, and provides one in an outlet side, but. A mode which it is not limited to this but provides at a time in one entrance side of the 
substrate F, a mode which is provided in two entrance sides and is not provided in an outlet side, or a mode provided in an 
entrance side at two or more and two outlet sides or more may be sufficient. 

[01G0]Even if it is which mode, it is it is desirable and more preferably high 0.30 Pa or more that internal pressure in the 
processing chamber 1 2 is higher than internal pressure of a spare room contiguous to the processing chamber 1 2. Thus, by 
establishing a pressure differential also between the processing chamber 1 2 and a spare room, mixing of exterior air is prevented, 
effective use of reactant gas is attained, and a treatment effect also improves further. 

[0101]When the processing chamber 12 was adjoined, two or more are provided in an entrance side and or more two spare room 
is established in an outlet side, as for differential pressure between the spare room and an adjacent spare room, it is preferred 
that internal pressure of a spare room of a side near the processing chamber 1 2 is set up highly, and it is preferred that 0.30 Pa 
or more is set up highly. Thus, by establishing a pressure differential also among two or more spare rooms, mixing of exterior air 
is prevented more efficiently, and effective use of reactant gas becomes more possible and a treatment effect's improves 
further. 

[0102]In a spare room, a thing of raw gas for which it has at least one Ingredient of rare gas preferably is preferred from a 
viewpoint of improvement in efficient use of reactant gas, and a treatment effect. 

[0103]It is required for a room of said processing chamber 12, a sjjare room, and spare rooms to carry out the partition, and a 
gestalt which forms the carrier roller 8 of a couple in an entrance side, and forms the carrier roller 9 of a couple in an outlet side 
is also preferred like a graphic display as this partition means. 

[01 04]Although this carrier roller has closing thru/or a function which carries out a partition, contacting to the substrate F, since 
it cannot carry out the partition of the rooms thoroughly, a means to establish a pressure differential like this example of an 

embodiment functions effectively. 

[0105]As a partition means, a predetermined gap may be maintained to the substrate F, and it may be a mode which is non- 
contact. An air curtain method etc. which are not illustrated as this mode are employable. 

[0106]When not providing a spare room, a partition should just be carried out between a processing chamber and the exterior. 
[0107]The electrodes 13 and 14 of a couple are constituted by a matrix metal and solid dielectric in an example of a graphic 
display, and it comprises combination which covered a dielectric which covered a dielectric of quality of inorganic by lining to this 
matrix metal, and which was combined or carried out sealing with an inorganic substance after ceramic thermal spraying to the 
base material. Although metal, such as silver, platinum, stainless steel, aluminum, and iron, can be used for a matrix metal, it 
tends to process stainless steel here. 



[0108]It is easy to process borate system glass as a lining materia! also in [ of this ] the ability of silicate system glass, borate 
system glass, phosphate system glass, germane acid chloride system glass, tellurite glass, aluminate glass, vanadate glass, etc. to 

[0109]As ceramics used for thermal spraying, alumina is good and a thing which carried out the sol gel reaction of the 
alkoxysiiane etc., and made them mineralize as sealing material is used. 

[01 10]Although a plate electrode is used like the electrodes 13 and 14 of a couple in drawing 2 . it is good also considering an 
electrode of one side or both sides as a cylindrical electrode, a prismatic electrode, and a rolled form electrode. 
[0111]RF generator 15 is connected to one electrode 13 among the electrodes 13 and 14 of this couple, and the electrode 14 of 
another side is grounded by the ground 16, and it is constituted so that an electric field can be impressed between the 
electrodes 13 and 14 of a couple. 

[01 12]Although this means may cause that a processed substrate is charged, garbage adhesion accompanying it, etc., it does not 
become a problem in particular by the following solving means. For example, an electric discharger which an ion suction electrode 
was made to counter so that two or more electric discharge electrodes for ion generation and substrates of positive/negative 
may be inserted as a discharge means in addition to the usual blower type indicated to JP,7-2631 73,A, and a contact process. It 
is also preferred to use a high-density electric discharge system which formed a direct-current-system electric discharger of 
positive/negative after that. As for electrification quantity of a substrate at this time, less than **500V is preferred. Although a 
formula decompression type garbage stripper of the jet style of a noncontact type indicated to JP,7-60211,A etc. is preferred as 
a garbage elimination means after electric discharge processing, it is not necessarily limited to this. 

[01 1 3]A pressure near [ as used in the field of this invention ] the atmospheric pressure is under a pressure of 20 - 200kPa, and 
is the range of 93 - 1 07kPa preferably. 

[01 14]It is preferred to impress a high frequency electric field which has frequency in the range of 150 MHz fi-om 100 kHz in this 
method to inter-electrode [ above-mentioned / which counters ]. Film production speed can be gathered and it is so desirable 
that frequency is high especially. 

[01 15] Although such a high frequency electric field generally has a sine wave form, it is also possible to impress a pulse-ized 
electric field. With this pulse-ization, change of plasma gas temperature is attained by changing a duty ratio of ON/OFF. Thereby, 
it may also become possible to change shape of surface unevenness. 

[0116]By impressing the pulse-ized above-mentioned electric field, it can generate, even if plasma discharge under atmospheric 
pressure and its neighborhood has no rare gas, and efficiency of plasma treatment can be raised. 

[01 1 7]In order to process using a device shown in drawing 2 , continuous processing of the surface is carried out by plasma which 
the substrate F conveyed first entered in the processing chamber 12, and was generated for it by high frequency electric field in 
the processing chamber 12. By performing electric discharge processing of a base material surface beforehand, and also 
performing garbage removal before processing, since the homogeneity of a surface treatment improves further, it is preferred. 
The same means can be used as the above-mentioned device indicated as a discharge means and a garbage elimination means 
after electric discharge processing. 

[0118]As opposed to the electrode 25 of a forging roll die which drawing 3 is a schematic diagram showing an example of a 
plasma discharge treatment container installed in a plasma discharge processing unit used by this invention, winds the substrate 
F, and carries out conveyance rotation, It is an example which the electrode 26 of a cover half was made to counter with two or 
more cylinders, and it winds around the electrode 25 of a forging roll die, and is pressed with the carrier rollers 65 and 66, and 
the substrate F is conveyed in the electrodischarge treatment room 30 via the guide idlers 64 and 67, and is conveyed and 
processed synchronizing with rotation of the electrode 25. 

[01 19] Draw ing 4 is a schematic diagram showing other examples of a plasma discharge treatment container installed in a plasma 
discharge processing unit used by this invention, it is an example of a device changed into the square pillar type electrode 36 as 
a cover-half electrode to drawing 3 , and there is an effect which extends a discharge range compared with a pillar. 
[0120] Drawing 5 is an example of a cylindrical roll electrode used for plasma discharge processing concerning this invention a 
shown perspective view, and drawing 6 , It is a perspective view showing an example of a cylindrical electrode of a cover half used 
for plasma discharge processing concerning this invention, and drawing 7 is a perspective view showing an example of a square 
pillar type electrode of a cover half used for plasma discharge processing concerning this invention. 

[0121]The electrode 25 comprises combination which covered the dielectric 25B which covered the dielectric 25b of an inorganic 
substance with lining to the existing base material 25a of metaled conductivity as shown in drawing 5 , and which was combined or 
carried out sealing with an inorganic substance after ceramic thermal spraying to the base material 25A. The electrodes 26 and 
36 also comprise same combination. 

[0122]Although metal, such as silver, platinum, stainless steel, aluminum, and iron, can be used for the existing base material 25a 
of metaled conductivity, it tends to process stainless steel also here. 

[0123] Drawing 8 is a schematic diagram showing an example of an electrodischarge treatment device by discharge plasma 
concerning this invention. In drawing 8 , an electrodischarge treatment apparatus part is the same as that of drawing 4 . and is 
constituted fl-om the gas-charging means 50, the power supply 40, and electrode refrigeration unit 60 grade by it. 
[0124]The electrodes 25 and 36 are shown in drawing 4 . 5, and 6 grades, and a gap between the electrodes 25 and 36 which 
counter has become about 1 mm, for example. 

[01 25]The gas-charging means 50 is a means by which carries out the supplied air of the mixed gas of rare gas and reactant gas 
to the electrodischarge treatment room 30, and it is filled up with it, and mixed gas uses helium (helium) or rare gas of argon (Ar) 
and oxygen, hydrogen, an organic fluorine compound, or its mixed gas. Discharge with comparatively cheap argon gas is desirable. 
[01 26]The power supply 40 impresses voltage to the conductive electrode sections 25a and 25A, 26a and 26A, or 36a and 36A. 
The electrodischarge treatment room 30 comprises the Pyrex (R) glass treatment containers 31 , and it fills up with mixed gas in 
the treatment container 31. Although the treatment container 31 is Pyrex (R) glass in an embodiment. As long as it has taken an 
electrode and an insulation, it may be metal, and a metaphor may stick polyimide resin etc. on aluminum or an inner surface of a 
stainless frame, performs ceramic thermal spraying to a metallic frame, and is very good in insulation. 
[0127]In the treatment container 31, the rolled form electrode 25 and the square pillar type electrode 36 are arranged to a 
prescribed position, control of flow of the mixed gas generated with the gas plant 51 is carried out, it puts in in the treatment 
container 31 of the electrodischarge treatment room 30 from the air supplying opening 52, inside of this treatment container 31 
is filled up with mixed gas, and it is made to discharge from the exhaust port 53. Next, voltage is impressed to the electrode 36 
according to the power supply 40, and the electrode 25 is grounded to a ground and generates discharge plasma. The substrate F 
is supplied from the rolled form film 61 here, and it is conveyed via the guide idlers 64 and 67 in the state where one side 



contacts the electrode 25 in between the electrodes 25 and 36 in the electrodischarge treatment room 30. Electrodischarge 
treatment of the surface is carried out by discharge plasma during conveyance, and the substrate F is discharged after that. 
Electrodischarge treatment is made for a field where the substrate F does not touch the electrode 25 here. 
[01 28] Rare gas concerning this invention or mixed gas containing inactive gas is explained. That in which mixed gas concerning 
this invention contained rare gas, and oxygen or hydrogen is used preferably. In order to form a metal oxide layer, organic metallic 
compounds, such as a metal alkoxide, are contained. A low refractive index layer or an anti-glare layer can also be formed using 
an organic fluorine compound. 

[01 29]In enforcing a plasma processing method concerning this invention, although gas to be used changes with kinds of thin film 
to establish on a substrate, it is mixed gas of inactive gas and reactive gas for forming a thin film fundamentally. As for reactive 
gas, it is preferred to do 0.01-10 volume % content of to mixed gas. As thickness of a thin film, a thin film of the range of 0.1- 
1000 nm is obtained. 

[01 30] With the above-mentioned inactive gas, although helium, neon, argon, krypton, a xenon, radon, etc. are mentioned the 18th 
group element, in order [ of the periodic table ] to specifically acquire an effect of a statement to this invention, helium and argon 
are used preferably. 

[0131]A metallic compound layer can be formed by adding an organic metallic compound to reactive gas, For example, As an 
organic metallic compound. Li, Be, B, Na, Mg, aluminum, Si, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, germanium, Rb, Sr, 
Y, Zr, Nb, Mo, Gd, In, Ir, Sn, Sb, Gs, Ba, La, Hf, Ta, W, TI, Pb. Bi, Ce, Metal chosen from Pr, Nd, Pm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 
and Lu can be included. That as which these organic metallic compounds are chosen from a metal alkoxide, alkyiation metal, and 
a metal complex is preferred more preferably. 

[0132]As reactive gas, for example Zinc acetylacetonato, triethylindium, Trimethylindium, diethylzinc, dimethyl zinc, ETORA ethyl 
tin. Reactive gas containing at least one organic metallic compound chosen from ETORA methyl tin, 2 acetic-acid di-n-butyl tin, 
tetrabutyltin, tetraoctyl tin, etc. is used, A metal oxide layer useful as a medium refractive index layer of a conductive film, an 
antistatic film, or an antireflection film can be formed. 

[0133]By using fluorine containing compound gas, a fluoride content group can be made to be able to form in a base material 
surface, surface energy can be made low, and a water-repellent membrane which obtains the water-repellent surface can be 
obtained. As a fluorine element content compound, fluorine carbon compounds, such as 8 6 fluoridation [ propylene ] 
(CF3CFCF2), cyclobutane, fluoridation (C4F8), are mentioned. 8 6 fluoridation [ propylene ] and cyolobutane fluoridation which do 
not generate hydrogen fluoride which is harmful gas from a viewpoint on safe are used. 

[01 34]A polymerization film of hydrophilic nature can also be made to deposit by processing under atmosphere of a monomer 
which has a hydrophilic radical and a polymerization nature unsaturated bond in intramolecular. As the above-mentioned 
hydrophilic radical, hydrophilic radicals, such as a hydroxy! group, a sulfonic group, a sulfonate group, the 1 st class, the 2nd class 
or the 3rd class amino group, an amide group, a quarternary-ammonium-salt group, a carboxylic acid group, and a carboxylate 
group, etc. are mentioned. Even if it uses a monomer which has a polyethylene-glycol chain, a hydrophilic polymerization film can 
be deposited similarly. 

[0135]As the above-mentioned monomer, acrylic acid, methacrylic acid, acrylamide, Methacrylamide, N,N-dimethylacrylamide, 
sodium acrylate. Sodium methacrylate, acrylic acid potassium, methacrylic acid potassium. Sodium styrenesulfonate, allyl alcohol, 
allylamine, polyethylene-glycol dimethacrylate ester, polyethylene-glycol diacylic ester, etc. are mentioned, and these at least 
one sort can be used. 

[0136]A low refractive index layer or a high refractive index layer of an antireflection film can be provided by using reactive gas 
containing an organic fluorine compound, a silicon compound, or a titanium compound. 

[0137]As an organic fluorine compound, carbon fluoride gas, fluoridation hydrocarbon gas, etc. are used preferably, as carbon 
fluoride gas — carbon tetrafluoride — specifically, 8 6 fluoridation [ 4 fluoridation / methane /, ethylene tetrafluoride, and 
propylene ], cyclobutane, fluoridation is mentioned 6 carbon fluoride. As the aforementioned fluoridation hydrocarbon gas, 3 4 
fluoridation [ 4 fluoridation / 2 fluoridation / methane / and ethane / and propylene ], propylene, fluoridation is mentioned. 
[0138]Although a fluoride substitution product of organic compounds, such as a halogenide of fluoridation hydrocarbon 
compounds, such as 24 fluoridation [ 12 fluoridation / 13 fluoridation / methane / chloride and methane / chloride, cyclobutane, ] 
chloride, alcohol, acid, and ketone, can be used, it is not limited to these. These compounds may have an ethylene nature 
unsaturation group in intramolecular. The aforementioned compound may be independent, or it may mix and it may be used. 
[0139]When using an organic fluorine compound of the above-mentioned statement into mixed gas, although it is preferred that it 
is 0.1 to 10 volume % as for content of an organic fluorine compound in [ a viewpoint of forming a uniform thin film on a substrate 
by discharge plasma processing to ] mixed gas, it is 0.1 to 5 volume % still more preferably. 

[0140]When an organic fluorine compound concerning this invention is a gas in ordinary temperature and ordinary pressure, since 
it can be used as it is, a method of this invention can be most easily carried out as a constituent of mixed gas. However, when an 
organic fluorine compound is a fluid or a solid in ordinary temperature and ordinary pressure, what is necessary is just to use it, 
evaporating by methods, such as heating and decompression, and it may dissolve and use for a suitable solvent again. 
[0141]When using a titanium compound of the above-mentioned statement into mixed gas, although it is preferred that it is 0.1 to 
1 0 volume % as for content of a titanium compound in [ a viewpoint of forming a uniform thin film on a substrate by discharge 
plasma processing to ] mixed gas, it is 0.1 to 5 volume % still more preferably. 

[0142]Hardness of a thin film can be remarkably raised by doing 0.1-10 volume % content of hydrogen gas into mixed gas of the 
above-mentioned statement. 

[0143]By doing 0.01-5 volume % content of an ingredient chosen from oxygen, ozone, hydrogen peroxide, carbon dioxide, carbon 
monoxide, hydrogen, and nitrogen into mixed gas, reaction promotion is carried out and a precise and good thin film can be 
formed. 

[0144]As a silicon compound of the above-mentioned statement, and a titanium compound, metal hydride and a metal alkoxide 
are preferred from a viewpoint on handling, there is no generating of corrosiveness and harmful gas, and since there are little dirt 
on a process, etc., a metal alkoxide is used preferably. 

[0145]In order to introduce a silicon compound of the above-mentioned statement, and a titanium compound into inter-electrode 
[ which is discharge space ], both may be ordinary temperature ordinary pressure and may be in which state of a gas, a fluid, and 
a solid. Although it can introduce into discharge space as it is, when it is a fluid and a solid, it is used making it evaporate by 
heating, decompression, ultrasonic irradiation, or other means in the case of a gas. When evaporating a silicon compound and a 
titanium compound with heating and using them, a tetraethoxysilane, tetraisopropoxy titanium, etc. are used with a fluid at 



ordinary temperature suitably [ a metal alkoxide whose boiling point is 200 ** or less ] for formation of an antlreflection film. The 
above-mentioned metal alkoxide may be diluted and used with a solvent, and organic solvents and these mixed solvents, such as 
methanol, ethanol, and n-hexane, can be used for a solvent. Since these diluent solvents are disassembled the shape of a 
molecule, and in the shape of an atom during plasma discharge processing, most influences on formation of a thin film to a 
substrate top, a presentation of a thin film, etc. can be disregarded. 

[0146]As a silicon compound of the above-mentioned statement, for example Organic metallic compounds, such as 
dimethylsilane and a tetramethylsilane. Metal halogenated compounds, such as metal hydride, such as a mono silane and a 
disilane, dichlorosilane, and trichlorosilane. Although it is preferred to use alkoxysilane, such as a tetramethoxy silane, a 
tetraethoxysilane, and dimethyl diethoxysilane, an organosilane, etc., it is not limited to these. These can be combined suitably 
and can be used. 

[0147]When using a silicon compound of the above-mentioned statement into mixed gas, although it is preferred that it is 0.1 to 
10 volume % as for content of a silicon compound in [ a viewpoint of forming a uniform thin film on a substrate by discharge 
plasma processing to ] mixed gas, It is 0.1 to 5 volume % still more preferably. 

[0148]As a titanium compound of the above-mentioned statement, organic metallic compounds, such as tetra dimethylamino 
titanium, Metal hydride, such as monotitanium and JICHITAN. a titanium dichloride, titanium trichloride. Although it is preferred to 
use metal alkoxides, such as metal halogenated compounds, such as titanium tetrachloride, tetraethoxytitanium, tetraisopropoxy 
titanium, and tetrabutoxytitanium, etc., it is not limited to these. 

[0149]In an invention concerning claim 1 1, it is the feature that average reflectance at 450-650 nm of a low reflection polarizing 
plate is 0.5% or less, and the minimum reflectance in this range has especially a preferred thing to be to 0.00 to 0.3%. 
[01 50]Since a dynamic friction coefficient of a film other than each stratum functionale which explained [ above-mentioned ] is 
adjusted, a back coat layer which contains particles in the rear-face side can also be provided in each transparent substrate 
concerning this invention. A dynamic friction coefficient can be adjusted with a size and an addition of particles, construction 
material, etc. to add. 

[0151]Particle diameter of particles and particles, apparent specific gravity of particles, a dispersion method, etc. which can 
mention particles of an inorganic compound or particles of an organic compound, and the above-mentioned cellulose ester film is 
made to contain as particles included in a back coat layer useful to this invention are almost the same. 

[01 52]0.01 to 1 mass part of particles is preferred to resin 1 00 mass part, an addition of particles to a binder of a back coat layer 
has 0.05 to 0.5 still more preferred mass part, and its 0.08 to 0.2 mass part is the most preferred. In more ones, a dynamic 
friction coefficient becomes low, and few directions have low Hayes, and aggregate of an addition also decreases. 
[0153]Although an organic solvent in particular used for a back coat layer is not limited, since an anti curl function can also be 
given to a back coat layer, an organic solvent in which resin of a raw material of a base film and a base film is dissolved, or an 
organic solvent to swell is useful. What is necessary is just to choose these suitably by curl degree of a base film, a kind of resin, 
the mixing ratio, coverage, etc. 

[01 54]As an organic solvent which can be used for a back coat layer. For example, benzene, toluene, xylene, dioxane, acetone, 
methyl ethyl ketone. There are N.N-dimethylformamide, methyl acetate, ethyl acetate, trichloroethylene, methylene chloride, 
ethylene chloride, tetrachloroethane, trichloroethane, chloroform or N-methyl pyrrolidone, 1 ,3-dimethyl-2-imidazolidinone, etc. As 
an organic solvent in which it is not made to dissolve, although there are methanol, ethanol, n-propyl alcohol, i-propyl alcohol, n- 
butanol, etc., especially as an organic solvent. It is not limited to these, for example. 

[01 55]As a coating method of a back coat layer coating composition, It is preferred that coating liquid thickness (it may be called 
wet thickness) shall be 1-100 micrometers using a photogravure coating machine, a dip coater, a wire bar coating machine, a 
reverse coating machine, an extrusion coating machine, etc., and 5-30 micrometers is especially preferred. 
[01 56]As resin used for a back coat layer, for example VCM/PVC/vinyl acetate copolymer, Vinyl chloride resin, vinyl acetate 
resin, a copolymer of vinyl acetate and vinyl alcohol, The VCM/PVC / vinyl acetate copolymer, the VGM/PVC / vinylidene 
chloride copolymer which carried out partial hydrolysis, VCM/PVC / acrylonitrile copolymer, ethylene vinyl alcohol copolymer. 
Vinyl system homopolymers, such as chlorinated polyvinyl chloride, ethylene / VCM/PVC copolymer, ethylene / vinyl acetate 
copolymer, or a copolymer. Cellulose nitrate, cellulose acetate propionate, cellulose diacetate, Cellulose ester system resin, such 
as cellulose triacetate, cellulose acetate phthalate, and cellulose acetate butylate resin, A copolymer of maleic acid and/or 
acrylic acid, an acrylic ester copolymer, Acrylonitrile/styrene copolymer, chlorinated polyethylene, aorylonitrile/chlorinated 
polyethylene / styrene copolymer. Methyl methacrylate / butadiene / styrene copolymer, an acrylic resin, polyvinyl-acetal resin, 
polyvinyl butyral resin, polyester polyurethane resin, Polyether polyurethane resin, polycarbonate polyurethane resin. Polyester 
resin, polyether resin, polyamide resin, amino resin, Although a copolymer of rubber system resin, such as styrene/butadiene 
resins, butadiene/acrylonitrile resin, silicone series resin, fluororesin, polymethylmethacrylate, polymethylmethacrylate, and 
polymethyl acrylate, etc. can be mentioned, it is not limited to these. It is especially desirable cellulose diacetate and cellulose 
type resin layer like cellulose acetate propionate. 

[01 57]For example, a dynamic friction coefficient can be made or less into 0.9 by providing the above back coat layers. 
[0158]A low reflection polarizing plate of this invention and a display of this invention are explained. As light polarizer used for a 
low reflection polarizing plate of this invention, a publicly known thing can be used conventionally. For example, what processed 
and extended a film which consists of hydrophilic polymer like polyvinyl alcohol by dichromatic dye like iodine, and a thing which 
processed a plastic film like VCM/PVC and to which orientation of the polyene was carried out can be used. And a low reflection 
polarizing plate of this invention is provided in the surface side by the side of a cell of a liquid crystal cell at least. When provided 
in both sides, the transparent substrate A concerning this invention can stick on a direction near a liquid crystal cell to light 
polarizer. A liquid crystal display of this invention can be obtained by the above. As for a low reflection polarizing plate of this 
invention, it is preferred to be used for a device for liquid crystal display fi'om low reflexibility and good ultraviolet-rays cut 
performance. 
[0159] 

[Example]Hereafter, although an example explains this invention concretely, this invention is not limited to these. 

[0160]In accordance with the method shown below in Example 1 «production of a cellulose ester film», the cellulose ester film 

which is a base film was produced. 

[0161] 

[Preparation of a dope] 

(Preparation of silicon oxide dispersion liquid) 

Aerosil 200V (product made ft-om Japanese Aerosil) 1kg Ethanol After carrying out agitation mixing of the 9-kg above-mentioned 



raw material for 30 minutes with a dissolver, it distributed using the Menton gaulin type high pressure dispersion apparatus. 
[0162] 

(Preparation of the addition liquid A) 

cellulose acetate propionate (the degree of acetylation: 1 .9, the degree 0.7 of propionyl group substitution) 4kg methylene 
chloride 76kg tinuvin 326 (made in Tiba Specialty Chemicals) 3kg tinuvin 109 (made in Tiba Specialty Chemicals). 4 kg Tinuvin 
171 (made in Tiba Specialty Chemicals) The 4kg above-mentioned raw material was fed into the well-closed container, and it 
dissolved and filtered thoroughly, heating and agitating. After agitating [ in addition ] for 30 more minutes, agitating 9 kg of the 
above-mentioned silicon oxide dispersion liquid to this, it filtered and the addition liquid A was prepared. 
[0163] 

[Preparation of the dope A] 

triphenyl phosphate . 15kg ethylphthalyl ethyl glycolate . 5 kg Methylene chloride 640 kg Ethanol 120 kg Cellulose acetate 
propionate (the degree of acetylation: 1.90, the degree 0.70 of propionyl group substitution, the degree 2.60 of average 
substitution) In order, stirring, supply to a well-closed container and the 220kg above-mentioned raw material is heated. It 
dissolved and mixed thoroughly, agitating. After having lowered to the temperature which casts a dope, settling overnight and 
performing defoaming operation, the solution was filtered using Azumi filter paper No.244 made of Azumi Filter paper. It filtered 
and the dope A was prepared, after adding the addition liquid A at a rate of 2 kg per 100 kg of this solution and mixing enough 
with an inline mixer (Toray Industries stillness type inline blending machine Hi-Mixer SWJ). 

[0164][Preparation of the dope B] The above-mentioned addition liquid A. And the cellulose acetate propionate used with the 
dope A. The degree of (acetylation: The addition liquid B and the dope B were similarly prepared except having changed 1.90 and 
propionyl group substitution degree 0.70) into cellulose acetate propionate (the degree of acetylation: 2.00, the degree 0.80 of 
propionyl group substitution, the degree 2.80 of average substitution). 

[0165][Preparation of the dope C] The addition liquid C and the dope C were similarly prepared except having changed into 
cellulose acetate (the degree of acetylation: 2.66) the cellulose acetate propionate (the degree of acetylation: 1.90, the degree 
0.70 of propionyl group substitution) used with the above-mentioned addition liquid A and the dope A. 
[0166][Preparation of the dope D] The addition liquid D and the dope D were similarly prepared except having changed into 
cellulose acetate (the degree of acetylation: 2.70) the cellulose acetate propionate (the degree of acetylation: 1.9, the degree 0.7 
of propionyl group substitution) used with the above-mentioned addition liquid A and the dope A. 

[0167][Preparation of the dope E] The addition liquid E and the dope E were similarly prepared except having changed into 
cellulose acetate (the degree of acetylation: 2.75) the cellulose acetate propionate (the degree of acetylation: 1 .9, the degree 0.7 
of propionyl group substitution) used with the above-mentioned addition liquid A and the dope A. 

[0168][Preparation of the dope F] The addition liquid F and the dope F were similarly prepared except having changed into 
cellulose acetate (the degree of acetylation: 2.85) the cellulose acetate propionate (the degree of acetylation: 1 .9, the degree 0.7 
of propionyl group substitution) used with the above-mentioned addition liquid A and the dope A. 

[0169][Preparation of the dope G] The addition liquid G and the dope G were similarly prepared except having changed into 
cellulose acetate (the degree of acetylation: 2.90) the cellulose acetate propionate (the degree of acetylation: 1.9, the degree 0.7 
of propionyl group substitution) used with the addition liquid A and the dope A. 

[01 70][Preparation of the dope H] The addition liquid H and the dope H were similarly prepared except having changed into 
cellulose acetate (the degree 2.50 of acetylation) the cellulose acetate propionate (the degree of acetylation: 1.9, the degree 0.7 
of propionyl group substitution) used with the addition liquid A and the dope A. 

[0171](Measurement of the degree of substitution of cellulose ester) In addition, the degree of substitution of the cellulose ester 
used for each preparation of the dopes A-H of the above-mentioned statement was measured according to the regular method 
to ASTM-D 817-96. 

[0172][Production of a cellulose ester film] (Production of the cellulose ester film 1) The transparent substrate 1 was produced 
as follows using the dope A prepared [ above-mentioned ]. 

[01 73]After filtering the dope A, it cast uniformly on a 30 ** stainless steel band base material at the dope temperature of 35 ** 
using the belt flow casting device. Then, after making it dry to the range which can exfoliate, the web was exfoliated from on the 
stainless steel band base material. The amount of residual solvents of the web at this time was 80%. 

[0174]After making it dry, carrying out roll conveyance of the 85 drying zone after exfoliating from a stainless steel band base 
material, in the place where the amount of residual solvents became in less than 35 mass %. After making it dry at 90 **, 
extending 1.01 times to a TD direction (width direction) by a biaxial extension tenter in 1.07 times and MD directions (the film 
production direction). Width grasping was released, desiccation was terminated in a 1 25 ** drying zone, carrying out roll 
conveyance further, knurling processing 10 mm in width and 8 micrometers in height was performed to film both ends, and the 
cellulose ester film 1 of 41 micrometers of thickness was produced. Film width was 1300 mm and rolling-up length could be 2000 
m. The amount of residual solvents at the time of rolling up was less than 0.1 mass %. 

[01 75](Production of the cellulose ester films 2-30) In production of the above-mentioned cellulose ester film 1,the cellulose 
ester films 2-30 were similarly produced except having changed the draw magnification and thickness in the kind and biaxial 
extension tenter of a dope into Table 1 like a statement. 

[01 76](Retardation value: Measurement of Rt) Using automatic double refraction factor meter K0BRA-21ADH (product made 
from Prince Measuring machine Machine), in 590 nm, wavelength performed three-dimensional refi-actometry and calculated the 
refractive index nx, ny, and nz under the environment of 23 ** and 55%RH. The retardation value (Rt) was computed according to 
the following (formula A). 
[0177] 

Rt=(nx+ny) (/2-nz) xd (formula A) 

The refractive index of the film in a direction with the inside of a formula and nx parallel to the film production direction in a film 
plane. The refractive index of the film in a direction with ny right-angled in the film production direction, nz is a refi-active index in 
the thickness direction of a film, d expresses the thickness (nm) of a film, respectively. 

[01 78](Retardation value: Measurement of RO) The refractive index nx and ny were calculated by the same method as the above. 
The retardation value (RO) of the plane direction was computed according to the following (formula B). 
[0179]RO=(nx-ny) xd (formula B) 

The refractive index of the direction whose refractive index in a film plane of nx is the largest, the refi-active index in the film 
plane in a direction with ny right-angled to nx, and d express the thickness (nm) of a film among a formula, respectively. 
[0180] 
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[0181]«Prociuctlon of a transparent substrate» 

[Production of the transparent substrate 1 C] To the cellulose ester film 1 which produced [ above-mentioned ], the bacl< coat 
layer, clear hard court layer, and antireflection layer of the statement were provided in the following, and the transparent 
substrate 1 C was produced. 

[01 82](A back coat layer is painted) The following back coat layer coating composition 1 to a side (the side (b side) which was in 
contact with the belt base material on the occasion of flow casting film production is a field of an opposite hand) of a cellulose 
ester film. Extruded and carried out the coat so that it might become 13 micrometers of wet thickness, and it was made to dry 
with the drying temperature of 80 **, and the back coat layer was painted. 
[0183] 

the <back coat layer coating composition 1 > acetone . 30 mass parts . ethyl acetate 45 mass parts Isopropyl alcohol . ten mass 
parts Diacetyl cellulose 0.5 mass part . Ultrafine particle silica 2% acetone dispersion liquid (Aerosil 200V: made by Japanese 
Aerosil) Further 0.1 1 mass part (painting of a clear hard court layer) to b side (side in which the dope was in contact with the 
belt base material at the time of flow casting film production) of the transparent substrate 1 . Extrude and the coat of the 
following clear hard court layer coating composition 1 is carried out so that it may be set to 1 3 micrometers by wet thickness, 
Subsequently, after drying by the dryer part set as 80 **, UV irradiation was carried out by 1 18 mj/cm^, and a 3.5-micrometer 
clear hard court layer [ center line average-surface-roughness (Ra)8nm ] was provided by dry membrane thickness. 
[0184] 

<The clear hard court layer (actinic-rays cured resin layer) coating composition 1>. dipentaerythritol hexaacrylate monomer . 60 
mass parts Dipentaerythritol hexaacrylate dimer 20 mass parts Ingredient more than a dipentaerythritol hexaacrylate trimer 20 
mass parts Dimethoxybenzophenone photoreaction initiator 4 mass-part methyl ethyl ketone . 75 mass parts Propylene glycol 
monomethyl ether According to the following procedure, the antireflection layer was provided on 75 mass parts and also a clear 
hard court layer, and the transparent substrate 1C was obtained (the transparent substrate to which C is given has a clear hard 
court layer and an antireflection layer). 

[01 85](Formation of an antireflection layer) The antireflection layer was formed on the clear hard court layer at drawing 2 using 
the plasma discharge processing unit of a statement. The details of the acid-resisting stratification are shown below. 
[0186]Install a plasma discharge treatment container as shown in drawing 2 in three and a plasma discharge processing unit, and 
atmospheric pressure plasma treatment is continuously carried out on the clear hard court layer of a transparent substrate, 
Three layers, a tin oxide layer (the refractive index 1.7, 69 nm of thickness, 0.3% of carbon content), a titanium oxide layer (the 
refractive index 2.1 4, 11 0 nm of thickness, 0.4% of carbon content), and an oxidized silicon layer (the refractive index 1 .45, 87 nm 
of thickness, 0.2% of carbon content), were provided in order. 

[01 87]<Measurement of carbon content> The carbon content of the film of this invention measured the value using the XPS- 
surface-analysis device. As an XPS-surface-analysis device, VG SAIEN tee fix company make ESCALAB-200R was used. To the 
X ray anode, it measured using Mg with the output 600W (the accelerating voltage of 1 5 kV, 40 mA of emission currents). When 



pure Ag3d5 / 2 full width at half maximum prescribed, energy resolutiori was set up so that it might be set to 1.5-1.7 eV. Before 
measuring, etching removal of the surface layer equivalent to 10 to 20% of thicl<ness of thickness was carried out. In removal of 
the surface layer, the surface layer was removed using Ar ion etching. First, the range of 1 1 00 eV was measured 1 .0 eV at 
intervals of data incorporation from 0 eV of binding energy, and it asked for what kind of element is detected. Next, the 
incorporation Interval of data was 0.2 eV about all the elements except the detected etching Ionic species, the narrow scan was 
performed about the photoelectron peak which gives the maximum strength, and the spectrum of each element was measured. 
The acquired spectrum A measuring device. Or In order to make the difference in the content computed result by the difference 
in a computer not produce and cheat. After transmitting on GOMMONDATA PROCESSING SYSTEM made from VAMAS-SCA- 
JAPAN (Ver.2.3), it processed with the software and the value of carbon content was calculated as atomic number concentration 
(atomicconcentration). Before processing a fixed quantity, the calibration of Count Scale was performed about each element, and 
smoothing processing of five points was performed. By processing, the peak area Intensity which removed the background was 
used In fixed quantity. 

[01 88]<Plasma discharge processing> Plasma discharge processing was carried out In the following procedures. In the plasma 
discharge processing unit of a statement, to drawing 3 , as the roll electrode 25, To the product jacket roll base material made 
from stainless steel (not shown [ the cooling function ] to drawing 2 ) which has a cooling function by cooling water. The roll 
electrode which has the dielectric which covered alumina with ceramic flame spraying 1 mm, stiffened the solution which diluted 
the tetramethoxy sllane with ethyl acetate after that after spreading desiccation and by UV irradiation, and performed sealing 
was manufactured and grounded (grounding). On the other hand, as the Impression electrode 26, to the stainless steel pipe in the 
air, the same dielectric as the above was covered with the conditions, and was made Into the electrode group which counters, 
and It adjusted so that the thickness which needs a low refractive index layer and a high refractive index layer might be obtained 
respectively. The JEOL RF generator was used for the use power supply used for discharge plasma generating, and it supplied 
the electric power of 1 3.56 MHz and 1 5 W/cm^ for continuation frequency. However, the roll electrode was rotated synchronizing 
with conveyance of a substrate using the drive. 

[0189]The presentation of the mixed gas (reactant gas) used for plasma treatment is described below. 
(Reactant gas for tin oxide layer formation) In argon, hydrogen gas is [ a tetrabutyltin steam ] 0.3% of reactant gas 1 % 98.7%. 
[0190](Reactant gas for titanium oxide stratification) In argon, hydrogen gas is [ a tetralsopropoxy titanium steam ] 0.3% of 
reactant gas 1 % 98.7%. 

[0191](Reactant gas for oxidized silicon stratification) In argon, hydrogen gas Is [ a tetramethoxy sllane steam ] 0.3% of reactant 
gas 1% 98.7%. 

[01 92] [Production of the transparent substrates 2C-30C] Like production of the above-mentioned transparent substrate 1C, 
each class of the above-mentioned statement was painted on the cellulose ester films 2-30, and also plasma treatment was 
performed, and the transparent substrates 2C-30C were produced. 

[0193]Hayes of the cellulose ester films 1-30 and the transparent substrates 1C-30C was all 0 to 0.2%. Measurement of Hayes 
was measured according to ASTM-D 1003-52. 

[0194]«production of a polarizing plate» — the polarizing plates 1-34 of the composition of having combined and come out and 
having inserted the polarizing layer by the transparent substrate A (a back coat layer, a clear hard court layer, and an 
antireflectlon layer) and the transparent substrate B (a cellulose ester film — independent) Indicated to Tables 2 and 3 were 
produced by the method of the statement to the following. 

[0195]The transparent substrate A and the transparent substrate B were processed for 1 minute with the NaOH aqueous 
solution of 50 ** 1 mol/L, and saponification treatment of the surface was carried out In saponification treatment, the protective 
film made from polyethylene terephthalate with the binder in which re peeling off is possible (thickness: 50 micrometers) was 
stuck on the acid-resisting stratification plane of the transparent substrate A, and it protected from alkali. The polarizing layer 
which consists of extension polyvinyl alcohol which carried out the iodine dope was inserted by the transparent substrate B the 
back coat layer side of the transparent substrate A which carried out saponification treatment, and it pasted up, and was 
considered as the polarizing plate. Thus, the polarizing plates 1-34 of the statement were produced to Tables 2 and 3. 
[01 96]«Evaluation of a polarizing plate» The following evaluations were performed about each polarizing plate produced as 
mentioned above. 

[0197](Evaluation of curl and smoothness) After cutting into 10 cm x 10 cm each polarizing plate which produced [ above- 
mentioned ] and neglecting it under the atmosphere of 60 ** and 90%RH for 48 hours, in accordance with the conventional 
method, change of the degree of curl and smoothness was evaluated, and It judged by following the following standards. 
[0198] 

0 : — O: to which curl is not accepted and degradation of smoothness is not accepted, either, although weak curl is accepted, 
although big degradation of smoothness has the high degree of **:curl which is not accepted — practically — problem-less x: — 
the degree of curl became high remarkably and the spectral reflectance of the low reflection (measurement of reflectance) 
layered product in which smoothness also gets worse measured reflectance on condition of regular reflection 5 times using the 
spectrophotometer U-4000 type (made by Hitachi). After measurement carried out the surface roughening process of the rear 
face by the side of observation, it performed optical absorption processing using the black spray, prevented reflection of the light 
on the rear face of a film, and measured reflectance (wavelength of 400 nm - 700 nm). It asked for average reflectance about the 
range of 450 nm - 650 nm. 

[01 99]The reflection spectrum data of the polarizing plate 2 which produced [ above-mentioned ] are shown in drawing 9 as an 
example. 

(Evaluation of visibility) Each polarizing plate which produced [ above-mentioned ] was stuck on the liquid crystal panel, and was 
evaluated. At this time, it has arranged so that an antireflectlon layer may turn to the outside. 

[0200]Each polarizing plate which exfoliated and produced [ above-mentioned ] the polarizing plate of rear surface both sides of 
a color liquid crystal display (FUJITSU, LTD. make MODEL VL-1530S) was stuck so that it might become the same as that of 
the polarizing plate of a basis about an absorption axis. After neglecting this for one month by 40 and 90%RH, viewing 
estimated the contrast of the screen, the standard given In the following was followed, and visibility was judged. 
[0201] 

O : — x: to which a contrast drop is accepted by **:screen periphery to which a contrast drop Is slightly accepted by 0:screen 
periphery to which a contrast drop is not accepted — each evaluation result obtained by above the remarkable fall of contrast 
accepted Is shown In Tables 2 and 3. 
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[0204]The low reflection polarizing plate of this invention Inas curl and good smoothness to a comparative example, and it turns 
out that it excels in visibility so that more clearly than Tables 2 and 3. 
[0205]Example 2 «production of the transparent substrate A» 

(Production of the transparent substrate 24A) The back coat layer was provided in the a side side of the cellulose ester film 24 
like Example 1 . Furthermore, the anti-glare layer of predetermined thickness was formed in the b side side by the following 
method. 

[0206]The coat of the following coating composition 2 was extruded and carried out, after drying by the dryer part subsequently 
to 80 ** set up, UV irradiation was carried out by 120 mJ/cm^, and a 4-micrometer anti-glare layer (arithmetical-mean- 
deviation-of^profile Ra: 0.3 micrometer) was provided by dry membrane thickness. 
[0207] 

<Preparation of coating liquid for coating composition 2:anti-glare layer production> ethyl acetate 50 mass parts Methyl ethyl 
ketone 50 mass parts Isopropyl alcohol 50 mass parts SAIRISHIA 431 (mean particle diameter of 2.5 micrometers the Fuji 
SHIRISHIA chemicals company make) 

2.5 mass parts Aerosil R972V (mean particle diameter of 1 6 nm product made by Japanese Aerosil) 

Two or more mass parts are stirred with a high-speed-stirring machine (TK homomixer, the product made from special 

opportunity-ized Industry). 

Then, after the collided type dispersion machine (product made from the Menton gaulin and Gaulin) distributed, each of following 
ingredients were added and the coating composition 2 was prepared. 

[0208] 

dipentaerythritol hexaacrylate monomer . 60 mass-part 4 mass part Dipentaerythritol hexaacrylate dimer (the transparent 
substrates 1 5A, 20A, 22A, and 23A.) 20 mass parts Ingredient more than a dipentaerythritol hexaacrylate trimer 20 mass parts 
Dimethoxybenzophenone photoreaction initiator In production of the production above-mentioned transparent substrate 24A of 



25A, the cellulose ester film 24 was changed into the cellulose ester films 1 5, 20, 22, 23, and 25, and the transparent substrates 
15A, 20A, 22A, 23A, and 25A which have an anti-glare layer of the thickness of a statement in Table 4 were produced. 
Adjustment of thickness was performed by the change in the wet thickness at the time of spreading, and dilution of the coating 
composition 2. Dilution was performed by [ as not changing the solvent ratio of the coating composition 2 ]. 
[0209]Subsequently, atmospheric pressure plasma treatment is continuously carried out like Example 1 on the anti-glare layer 
formed about each transparent substrate. Three layers, a tin oxide layer (the refractive index 1.7, 69 nm of thickness, 0.3% of 
carbon corrtent), a titanium oxide layer (the refractive index 2.14, 110 nm of thickness, 0.4% of carbon content), and an oxidized 
silicon layer (the refractive index 1.45, 87 nm of thickness, 0.2% of carbon content), were provided in order. 
[0210]«Production of the transparent substrate B» 

(Production of the transparent substrate 6B) To the a side side of the cellulose ester film 6. Provide a back coat layer like 

Example 1 , and the coat of the following coating composition 3 is extruded and carried out to the b side side. Subsequently, after 

drying by the dryer part set as 80 ** and carrying out UV irradiation by 1 18 mJ/cm2, the clear hard court layer which becomes 

the following from the composition of a statement was provided, and the transparent substrate 6B was produced. 

[021 1]The transparent substrate 68 produced six sorts from which the dry membrane thickness of a clear hard court layer 

differs like a statement in Table 4. 

[0212] 

<The clear hard court layer (actinic-rays cured resin layer) coating composition 3>. dipentaerythritol hexaacrylate monomer . 60 
mass parts Dipentaerythritol hexaacrylate dimer 20 mass parts Ingredient more than a dipentaerythritol hexaacrylate trimer 20 
mass parts Dimethoxybenzophenone photoreaction initiator Four mass parts Methyl ethyl ketone . 75 mass parts Propylene 
glycol monomethyl ether In production of the 75 mass-part (production of transparent substratesB [ 4 ],B [ 5 ], and 14B) above- 
mentioned transparent substrate 6B, Replace with the cellulose ester film 6 and it is made the same using the cellulose ester 
films 4, 5, and 1 4 except having changed into the dry membrane thickness of the clear hard court layer given in Table 4, 
respectively. The transparent substrates 4B, 5B, and 14B from which the dry membrane thickness of a clear hard court layer 
differs, respectively were produced. 

[0213]«Production of a polarizing plate» In the combination indicated to Table 4, the polarizing plates 35-61 of composition of 
having inserted the polarizing layer by the transparent substrate A and the transparent substrate B were produced by the 
method of the statement in the Example 1. 
[0214]«Evaluation of a polarizing plate» 

(Evaluation of curl and smoothness, and reflectance) Each polarizing plate which produced [ above-mentioned ] was evaluated in 
accordance with the method of a statement in the Example 1. 

[0215](Angle-of^visibility valuation method) About each polarizing plate which produced [ above-mentioned ], angle-of-visibility 
measurement was performed to the following in accordance with the method of a statement. 

[0216]Each polarizing plate which exfoliated and produced the polarizing plate of rear surface both sides of a color liquid crystal 
display (FUJITSU, LTD. make MODEL VL-1530S) in the example was stuck so that it might become the same as that of the 
polarizing plate of a basis about an absorption axis. After neglecting this for one month by 40 ** and 90%RH, the angle of visibility 
was measured by EZ-contrast by ELDIM. The angle of visibility evaluated in the viewing angle range of the field (field to which 45 
slant inclined from the upper left of the panel to the lower right) of the direction of 45 slant over the panel surface where the 
contrast ratio at the time of the white display of a liquid crystal panel and a black display shows ten or more. 
[0217] 

0 : the angle of visibility of the direction of 45 slant shows each evaluation result from which the angle of visibility of the 
direction of 45 less than 1 00 to 1 1 0 degree x:slant was obtained [ the angle of visibility of the direction of 45 1 20 to 1 30 degree 
0:slant ] for the angle of visibility of the direction of 45 less than 1 1 0 to 1 20 degree **:slant by less than 1 00 degrees or more in 
Table 4. 
[0218] 
[Table 4] 
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[0219]It was checked that it excels in curl and smoothness and the angle of visibility is large to a comparative polarizing plate, 
and the polarizing plate of this invention was especially able to be read also in the transverse direction to the fine character so 
that more clearly than Table 4. 
[0220] 

[Effect of the Invention]By this invention, curl and smoothness were good and the display using a low reflection polarizing plate 
and it excellent in display properties, such as visibility and an angle of visibility, was able to be provided. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblocl< diagram showing an example of the typical composition of the low reflection polarizing plate of this 
invention. 

[Drawing 2] The sectional view showing an example of the atmospheric pressure plasma discharge processing unit used by this 
invention. 

[Drawing 3] It is a schematic diagram showing an example of the plasma discharge treatment container installed in the plasma 
discharge processing unit used by this invention. 

[Drawing 4] It is a schematic diagram showing other examples of the plasma discharge treatment container installed in the plasma 
discharge processing unit used by this invention. 

[Drawing 5] lt is a perspective view showing an example of the cylindrical roll electrode used for the plasma discharge processing 
concerning this invention. 

[Drawing 6] It is a perspective view showing an example of the cylindrical electrode of the cover half used for the plasma 

discharge processing concerning this invention. 

[Draw ing 7]It is a perspective view showing an example of the square pillar type electrode of the cover half used for the plasma 

discharge processing concerning this invention. 

[Drawing 8] lt is a schematic diagram showing an example of the electrodisoharge treatment device by the discharge plasma 
concerning this invention. 

[Drawing 9] An example of the reflection spectrum of the low reflection polarizing plate of this invention is shown. 
[Description of Notations] 

1 Polarizing layer 

2 2' Cellulose ester film 

3 and 3' back coat layer 

4 4' Actinic-rays cured resin layer 

5 Anti reflection layer 

A Transparent substrate 
B Transparent substrate 

6 Low reflection polarizing plate 
F Substrate 

8 and 9 Carrier roller 

1 0, 1 1 , and 1 7 Spare room 

12 Processing chamber 

13 and 14 Electrode 
1 5 RF generator 

25, 26, and 36 Electrode 

25a, 25A, 26a, 26A, 36a, and 36A Conductive base materials, such as metal 

25b, 26b, and 36b Lining processing dielectric 

25B, 26B, 368 ceramic coating processing dielectric 

30 Electrodisoharge treatment room 

31 Treatment container 
40 RF generator 

50 Gas-charging means 

51 Gas plant 

52 Air supplying opening (reactant gas feed port) 

53 Exhaust port 

54 Divider plate 

60 Electrode refrigeration unit 

61 Film 

65 and 66 Carrier roller 
64 and 67 Guide idler 
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§0 s/c. t°v :LXTm^mmtLxii. mm. m 
mm~mm. mm^~mms mm=.mmm=. 
mmt^'v 3-;i/(D±fc«^4-° y N'-^ffli^s c tt^x 

Mx.(l. 7zy\^ym. 'b.Ai/ym. 7-^ Jim. T-Uy^ 
)im. 1, 4-iy^u-\^i/)Vi^:fymym^jiEm\^^ 



(7) 
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by^'iJr3-;K 1. 2-7°nk° by^'U 3-;K 1, 
4-7>py^''j3-;k 1. 3-yf-l/y^'U=i- 

[0 0 5 7] fttil, !|t|l2 0 0 0-3 3 8 8 8 3{i:|a« 
7 7^Mx.t°4^^>|fil, ^by-;W>i^7 7^5yxt°4^ 10 

'rvymm. ^;^xyx;^.t^y75Hm^(D 

[0 0 5 8] cn^cORTM^iJMiS^VHiflffflLTffl 

m tiPXtt^©jS-U\ -b;l/o-7.x7.T;l/fi:^LTi 
[0 0 5 9] ov^t:\ *^0^^^:^i§S^^T*fflv^:s^:i^(^) 

Mi^it. m^um(0'mj^±.m^i:s^mmmm\m 20 
[0 0 6 0] ifmx^m\^^^z.t(DX'^mmmm\ 

t LTfi. Sg3 7 0 nmOTO^^SiOMt^tM 

^yVy^yymt-^^. lyj J7^^)iy-V%{t 
::-y^mm.mt^\mEmifh^^t)\ en 30 
stps^^n^&v^ sfcs ^tifWe - 1 4 8 4 3 o^fc 

[00 6 1] U 7V'-;l/^^^«rai: LT 

[0 0 6 2] 




40 



[0 0 6 3] Ri. R2. R3. R.RtfRstJ;, § 

S^ 7;^4^;^S^ 7;i/^x;i/S, 7U-;^S^ 7;b34^ 
7'>;l/;t+>/S^ 7U-;b;t4^^/S. 7;l/4^;l/ 
^^S. 7U-;l/f-m t/gL<a>>'7;b4^;l/75 

U R4<l:R5tiSWc|fl]iLT5~6M©M^^^}^^ 50 
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[0 0 6 4] OTc-iM [1] x^^nmmmm 

[0065] UV-1 : 2- (2' -1;Kd:^->-5' 
-^^;V7xx;W ^yyh';7y-;i^ 
UV-2 : 2- (2' -l:Fn:^^>'-3' , 5' -i/- 
t e r t-7^;l/7xx;W ^y7>U77-;b 
UV-3 : 2- (2' -HFo+i^-S' - t e r t- 
7"f-;l/- 5 ' -^f-;l/7xx;W h U 7^-;!/ 
UV-4 : 2- (2' -HFo^iz-S' , 5' 
t e r t -fi-)]yy x-)V) -5-^nn^yyFU7 

UV-5 : 2- (2' -tKu:^v'-3' - (3" , 
4", 5", 6" -rhy\^¥u7^jlyf^Y^i-)l) 
-5' -;<^;l/7xr:;I/) '^yVb U7V^-;l/ 
UV-6:2, 2->{f-byifX (4- (1, 1, 3, 
3-rFv^^;b7"^;l/) -6- (2H--<yV>U7 
y-;l/-2-^;W 7x7-;!/) 
UV-7 : 2- (2' -tFo+>'-3' -t e r t- 
7"f-;l/-5' -p<^;l/7xx;l/) -s-^oo^yT'h 
U7^/-;l/ 

UV-8 : 2- (2H-^y7>U7y-;l/-2-^ 
)l) -6- (giMmiilFT>';W -4-;<^;l/7x 
y-;l/ imSh^ : T I N U V I N 1 7 K 9^;^ • X'^v' 

UV-9 -.t^i-Jl-S- [3-t e r t-7^;l/-4 
-HFn^^z-S- (^nn-2H-^y7"FU7V- 
;V-2-^;W 7xx;V] 7°p F 2 -x5^;l/ 

'N+i/yV- 3 - [3 - 1 e r t -7^)1- 4 Fa+ 
Z/-5 - i5-'!7UU-2H-^yWV77~)l-2 

TINUVINl 0 9. 5^/^- X^>'^;l/r^-">-5 

(2 5°c) xmmmm^mm»x^:^o 

[0 0 6 6] *fS0j!-?-fflV^§eilt7-t5mil 

mmm(Dnt'Dx$)^-^yVy x / 

LTti. TfB-ISS C2] ■eg$n§{k^!(%*WSb< 
[0 0 6 7] 



OH 



(8) 

13 

[0 0 6 8] S^. Yli-jmrni". MO^^M?, 7)1 
^)m. 7jV^^)m. 7)\y=i^iyjm. Sfc{i7xr: 

7;^^;^S^ 7;i/^-;bS> 7x-;H. i/^u7 
7)\y^iyiz]Ws-]\.ms 7;^+;V7.;^t^-;^ 
SS/c(i-CO (NH) „-, -DS^au Dfi7;l/+ 
m 7;i/^-;i/Sf tdm^mmLxii^x t cfci^7 

to 10 

[0 0 6 9] -m. [2} {C:|3V^T. 7)V^mtLX 

^su 7;i/3+>^;i/Si:LT(i. m^\mmm 8$ 

T'£D7;^n4^i/;l/S-r:\ 7;l/^r:;bat LTfi. I^U^tf 

]mmQ^x(D7)W-mx\ m^ii7')m. 2 

-7T-;bS^H^S-ro ffc, 7)V^m. 7)W~ 
;I/S, 7x:::;l/S'\(Dfi^»i:LT{i. 

mm. mm-, ^mm-. -yvmw^fs.^. tnn 

^'yim. 7x:i;H, (i:©7x:::;VStli7;l/+;I/ 

[0 0 7 0] t;iT^ -m, C2] xm^^^y^Jv^ 

[0 0 7 1] UV-l 0 : 2, \--J\L^u^-y^y^J 
7x/y 

UV-l 1 : 2, 2' -v't Ka4^>^-4-^ 
yy7x/y 

UV- 1 2 : 2-\L Fn:^iy-4-;< h+iy-5-x;I/ 

4-^^yy'7xy> 30 

UV-l 3 : H'Ts (2-^h+'>-4-liKn4^>/-5 
-'<W-f';l/7x:i;M^:/) 

mfc«n/&-<y7> U 77-;l/^^^IIMiJ^-^>7' 
7x/y2^^^limWSL<. ^mtfe^UD 

[0 0 7 2] sfc. *fgH^tcf^§awc;gi^p,ni.^^ 

1 1 -2 9 5 2 0 9^fetg«$tlT 40 

t MtiffS L < . mXz.'^Wm.if^ 10.1 

[0 0 7 3] RlMM^^^|gKi|X^iJMM^#ty-fe;l/o 
-xxXT;l/7^;VA:&SMtLTfflv^fc±i^. iint. 

xx-f;^i:Rl^iiJ^Wr§aMt*3V^T{i. 8 0°C. 9 50 



Itrjfl 2 0 0 3 - 2 9 0 3 6 
14 

0 % R H T 5 0 mmmLn:mm(Dnmmtti^± 2 m 

xxxr;l/7^;l/Ai:b(i. 000-33888 
3 tia«©4z;bo-xxxr;l/7 ^ L<^ 

Mi:bTtis #rji¥6- 1 4 8 4 3 0-^. !ifS2 0 0 0 

- 1 5 6 0 3 9 icmm(Dm'7^^mmmmmdmn 

iC. mm 6- 1 4 8 4 3 0^t|31(D-|M ( 1 ) $ 

fcti-iss (2) -e^$n§{b^ti^ ^^\^^mm2o 

0 0-1 5 6 0 3 9tCiat<D-)ISie (3) > (6). 

(7) wicmL< 

[0 0 7 4] S«0)fe^ttttLTti. ffifty^-r- 
i^3yf(ROtiO~l 0 0 0 nm©fe©*W$b<fflV^ 
J¥$^[n]OU^f—r-i/ay{iR tti0~3 0 0 

fc. Mg^^WmiRsoo /R.50 (±0. 7-1. 3T-S 

^^tm^b<. m^i. 0-1. 3TS§;:i:^$ 
CCTR^™ {±4 5 0 nmCD}^S£D7t(Cd;§ffi^ 
ij^_^_.>3y-^.^i5^ Rsoo l±6 0 0nm(Djg:i(D 
^(C j;§ffiF*3y ^-T-i/3 yT'feSo 
[0 0 7 5] If 4 ^Cf^§f8B^T-ii. 2 ft^lB^^jf 

[0 0 7 6] *feHj!-^-t.^5mwMJii:t±. m 
mmmmMtmrn'^mmo)^ o mmmMK 

mmmim7^V)i^u^ymm. mmmmf^ 
y x7>r;v7 ^vu-h mm. mmmitm^if^^y 
7 ^ y b- h ^^si. mmmitmt' y ;e--;v7 ^ y p 
- h mm. $ fcti^^iiEM{b§ax.t°^>'iisiii^^tf 

;V7°n;^y h y 7^ y i/h V ^i-u-)Vfu;^ 

y7'hy7^vu-v. -^y^xyxy h-;i/hy7^ 
yi^-b. ^y^xyxy h-;l/r h77^y b-h. 
>^Xy^5?xyxy h-;b^4^-9-7^y 7;b^;l/ 
^tti>Xy5fxyxy h-;v^y^7^y b-b^^^ 

[0 0 7 7] ^^li5Mifciy7^'y;b7b^y^iflli:L 
Tt±. -ISt.t°y xxr;l/*°y ;t-;W<:^y i/7T^- h 



(9) 

15 

^fe)ttlfi:®i:2-iiKn+>^x^;b7^Ub-h. 2- 

5 9-15111 0^fi:|H^©t©^m^5(:ii*^ai* 

[0 0 7 8] ^^S5Mf ksa t° y xxx;i/7 ^ U f ^ 
ifliiiLTti. -l{;:d^°UxXT;l/4-°U;t-;l/t2-ti lo 
FD4^>^xf-;l/7^U P-Fs 2-li Fn4^>/7^'J U 

^^f?.^:i:Am^ #riB§5 9-i 5 i i i 2^{cfE« 

[0 0 7 9] ^^Wl:lx>i^°4^i/7^ U b- h^ifli 
0:af*1^Jt LTt±, X5j^°^>^7^ U Ix- F^:t U dV- 

1 0 5 7 3 8^{CfBt©fe(D^ffll^«i:i!ybm5o 

[0 0 8 0] Lri^(D%^jmm\tLx\t. mm\^ 20 

iDmom. n-f^jW^y. FUx^;l/75y. h 

u - n-f^^it^xy^y^mmim^'^^ c tm 
[0 0 8 1] mm^ey-^-tLxit. &mi. so 

m^t^tti^-"D(Di/^-tLX. y^^JlT^VU-h. 
x^;I/7 U b- F . 7^;l/7 ^ U b- F . >^*;I/7 
^Ulx-F, ^>^D'\^>^;l/7^'UU-Fs i^^ifx 

X. x^l/y^"ij3-;l/i;7^UP-F. 7nifby^' 
U3-;l/>'7^UU-F. S>'ex;b^y-tfx 1,4- 
v'^p^:^-9-y>>y^UWF^ 1, 

iV'jy-^iWJJ'y') W F, luffi© F U p«f-n-;F7 
o;^yFU7^Ub-Fs ^y^x'JXU F-;l/r F^ 40 
7^^ y ;l/xxr;b#^^tf § ii ii^'^tB^So 
[0 0 8 2] $fc. ^/v-AMtt^^LT(/^Tfe^ 

ilLTti. m^M. 7x;^J:t7°Fv-KR • BYi/'J- 
X:KR-4 0 0. KR-410. KR-5 5 0. KR 
-56 6. KR- 56 7. BY-320B (MSfb 
(tt) ») ; n-x^M-FA-l 0 1-KK. A- I 
01-WS. C-3 0 2. C-401-N. C-50 
K M-1 0 U M-1 0 2. T-1 0 2. D-1 0 
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2 0. AG-1 0 6. M-1 0 1-C (jA^ft^ m 
S) ; ^2^AH-APHC 2 2 1 0 (S) . PHC X 
-9 (K-3) . PHC2213. DP-10. DP- 
20. DP-30. PIOOO. PI 100. P120 
0. P130 0. P140 0. P150 0. P160 

0. SCR9 0 0 {-km{t-mmm ;krm7 

0 3 3. KRM7 0 3 9. KRM7130. KRM71 
31. UVECRYL29201. UVECRYL29 

2 0 2 • n-iz-H- imm ; R c - 5 

015. RC-5016. RC-5 0 2 0. RC-50 
31. RC-510 0. RC-510 2. RC-512 

0. RC-5122. RC-5152. RC-517 

1. RC-518 0. RC-5181 (;^0*-ry+{t 

^iMmm \t-Vv^7.Y\o. 3 4 0^'J-V 

{^mm^ m m ; ^^yvv fh-6 o i (nmb 

mMimm ;SP-1 5 0 9. SP-1507 

im\m=}- mm ; r c c - 1 5 c (^^u-t. • 

-J^)^y m W . 7nx>y^XM-6 l O O. M- 

8 0 3 0. M- 8 0 6 0 (^^S^fiSc m S) ^^It 

mm.x%mm.^. 

[0 0 8 3] ^p.^m>mmmmm\tm<^-n'^x 
\z.^x>wmwmmm^fMm.}L\.x\,t. %>a 

\i. mMmSs ^w-ivm. ^mm^ mmM 

ff. i3-#>7-^fli. y^;WN7i'F^>7'. 

©•7y:/tCj;oTM*§/b\ M7l£»*2 0~ 1 0 0 0 
OmJ/cm'ggSn«^cfc<. ^SL<ti:. 50-2 
0 0 0 m J / c m' -efe§c jfiimHiiii-BlMMlEi 

[0 0 8 4] %mmmmmmMmm.mmm. 

i:LTt±. ^fb]<« 7;l/3-;HI. ^Vy 
II. xxrm ^'Un-;Fx-rm 

tB5l5So 7oifl/y^^U3-;bty7;l'4^;l/x-r;l/ 
(7;V4^;l/S©K^M^i[ii LT 1 ~ 4 ) f fc^i7n if 
by^~'J n-;Vty7;V4^;Vx— r^l/ff^xxr;!/ (7 
;l/4^;Fa£DM^J^?iCi: LT 1 ~ 4 ) 5 MlroJ^:^ 
±. j;D$fSL<ti:5~8 0MM%i;(±#tt§±lHt 

[0 0 8 5] ^^ll51(l:ttifllMa^^«<Dl^7aS 

A^'T-t§c lWti;7x-y FlJ?i:LTO. l~30/i 
m;0^'iai:\ ff$L<ti:. 0. b-\^\imXh^. 

[0 0 8 6] mt~m\m^%mx\t. mmm'^koy 
'mmmitmmw^ v a iiiH^^^f f*B oattis 

SMMIlCMiJU V b }L(n>mm. (U V b/U V a ) 

*^o. \-\^xh^^}iim'mm.^\-cmm.i 
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im^mmi. ^mmtt (uvb/uva) a^o. 
2-0. 9 5vh^^ttiwm^h^o sfc. tmme 
mmm-^-it. mmmwBmmmmmMm 
iPUVb/)\ 1. 3 iimi:A±m^^tmmi>^. 

^SL<{il. 5-4. 0/im-^-S§o 
[0 0 8 7] ^^HSftMIIMI^fil^^lf^Sfc 

0. 5#~5 5>@gAU<. ^^llSftmgo^fb'^i] 

t/\ 10 
[0 0 8 8] Co LxmmmmMic. 7uy^y^^ 

tbXlt. 0. 0 0 5-1 /im*mL<0. 0 1- 

0. i{i mT^§ c tmicm L\,\ mmmmm 
mmtmmm^t<Dm^iis ^siia^tii oomm 

mi^nir. 0. 1-1 o®«gp^^sj:5{cE^t5 
ctffmtbw 20 

[0 0 8 9] ^MS®fb«lti. J I S B 0 6 0 

1 rm^-^n^fp'bimi^mm-^ cr a) am - s 0 

-1 ^m@JStD|^KlT'SoTfe<i:i\ 

[0 0 9 0] mmsiammmi. mmmwA^ 
re mmmit b t,\ mmtm o . 2 - 5 % <Dmm 

§fiB^i?{i. mmmi^kti\ mmz. oi-:^±©^i 

w^L<mmif^2. 1-2. 6(DmmmMxh 30 

So 

[0 0 9 1] *^0jm •fe;l/P-xxxr;l/7'r;l/A 

ti^ 9 #i[*^l#6n5 c /i. gBtT'*> If yi^^- 
[0 0 9 2] cn^mmmmmits mmm. ^ 
mmm. Mmmm^<Dmm±mtLxmx$> 

[0 0 9 3] mmx^-omm-^mii. &.T(Dmic 
mii. X p s mmmmm\^^r^mm&^ c 

VG-9-^xyTY7^'y^X|±SE S GALA B- 2 0 

Mg^fflV\ ai^ieOOW (iinjiWJEl 5 kV. X5>y 
3 y^j^ 4 0mA) -eiJ^f §o :r.^^)V^~'^m^ 50 
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-i^^A g 3 d b/2}^~^omMmxm^Lfch 

1. 5-1. 7 e Vi:S§j;9fcl^t5o iJ^* 
iT^Mt. -/f^fe:j:§i^s;^^</vJ6tc. Ijf© 1 0- 

2 0 % cDp ? IB ^ -r s ^si^x 7 ^ y ^'^i-r § 

tt. He. Ne. Ar. Xe. Y^vf^Emmxt^o 
5fe-r\ la^x:?.;!/^- 0 e V;b^5 1 1 0 0 e VOfSH 

T-^^OjA^^r^Pil. OeVTiJ^U 
7C^A^1ttB$n§*^^*i65o i^f-. I^W^tlfc. X7 

DjA^^^I1;&0. 2 eVi:LT, 
%n=?-\f.~^^z-oh-^Xtu~7.^^ym7h\ #7t*0 

^S<DlV^^PM-r§/ci6tC, VAMAS'SCA-JA 
PANilcDCOMMON DATA PROCESSI 
NO SYSTEM (Ver. 2. 3) ±t^jMLfc 

SCatomic concentration) 

ount S c a 1 e(^)4^^';7b-i^3>^ffV\ 5 

>y^^'9'>yK^^*L/tk-^'xU7?SS (c p s • 
eV) ^fflV^/co /^y^'^'^^yFMilfCtJ;. Shir 
1 e yfciS^S^ffll/^fco S h i r 1 e yS^COl/^T 
l±.D. A. Shirley, Phys. Rev., B 
5, 4 7 0 9 (1 9 7 2) ^##tCt§ui:yb'iT't§c 

[0 0 9 4] immmmmmmmmm^m 
tLx\t. mm'^^^mm{mmwi^x^^\^^t\ 

[0 0 9 5] mm.\ oim-^mxM. mmmwh 

mt^ctmmx&^o 

[0 0 9 6] &Cf. :^mmxm^^Ct(DX^^fyX 

■^mic-Di^^xmrnt^c :^mm^\^^xm^^ct(D 
xt:i,±m-:''yX-^mmmm(D-mtLxit. m 

T. 7imRm(Dmx^^o 1 2ti^mEtL<t±^ 
(Djfif^fDii^tiT. mmm^fyX'^ms.tmmMx^ 
t). 13. 1 4ti-M(D«ii-efe§o 
[0 0 9 7] mmmi zimmmuv(Dxni 2 Am 

□ 1 2 B^tt-§Kf±«D?nWMt ioTSfiSc? 

[0 0 9 8] m^^mmt. mm 1 2 tpjgLTSM 

mbxmmi itmn^nxi^^^o mmi^mmm 

1 2mmLxmmnmi'f^nxi-^. 

[0 0 9 9] ^i^^^it§t^^. mzxmtJ^oic. 
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[0 10 0] i/^-rn©siii-es^Tfe> mimi 21^© 

mm^f^cti^x^. mmmmxm±u sjs 10 
[0 10 1] sfc. Mail zmmLxkami^-'D 
(D^'m(onmm<m%t^^z.tm^L<. 0. 

3 0Pat:^±ii<^^?tl§i:il*mU\ <10«fc9 

mmmtfx.mn^tm. mmm^W'^\p\}Lt^. 20 

[0 10 2] ^filtcti, $aa:«'x©^>^< iife 1 ^ 
$e^^^ffli:5!La^mo^±©ilji^>b^P.^!f$ H/\ 

[0 10 3] luiHMa^ 1 2 tm^. m'm±m 

>y:/n-7 8. ttiPWi:-M©-y:/o«-^9^^tj-§ 
[0 10 4] m-^^=.yyu~vlt^ SMFfc^LT^ 

[0 10 5] S/cP^ttt;]D#|gi:bT(±. SMFtML 

[0 10 6] ^fM^llt^V^l^tcifi:, 

[0 10 7] 0^£DMl:\ -^M@l 3. 1 4 ii. # 

[0 10 8] $fc. y^=.y^'UtLrit. ^4mm% 
^x. ^'^i-iy'ymm''77.mm^^ctifxt^. c 50 
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[0 10 9] ^tcmmm^^^^^y^y ^xthm. 
7)\yztm<. mmtbxit. jix^^^^yyvvm 

[0 110] Sfc. H2-^'(i-^f(D«gi 3. 1 4(Dj: 
[0 111] uO-M(DMIil 3. 1 4(Dd-5-77<0« 

gi 3t;s)i?^«igi smi^ns (Momsi 4 

ti. 7-Xl 6fcJ;f3g^±i$tiT*5Dv -M<^«gl 
3. 1 4^ti:«|^^fflAnT't§<fc9fc^fi)c$nTi/^5o 

[0 1 1 2] sfc. *^istciD. mmmmm 

^«^Si:LTti. !ifli¥7-2 6 3 1 7 3^fC 

•^ym\^m^'f^ut'^rzmmmwt. ^mmmw. 

LXli. i|tli¥7-6 0 2 1 1 WaHt?nTV^§|^ 

t>\ cnmt-^nmxi<trj:h\ 
[0 113] :$imMx\^^^xM.E.mmiim. 2 0 

~2 0 0 kPa£DJ±:f3TT'fef9. ^lfSL<ti9 3~l 0 
7 kP aCDlSHTfe^o 

[0 114] ;:cD^?ST1i;. ±fS^^t§«ffiritc, i 

0 0 kH zA^e 1 5 OMH zO^fSHtHjJ^if^WtS^S 

[0 1 1 5] $/c. -IStcii(7)j;a^i^Ji?S«Wi^t^ 

M^Xh^o Z.(D^^)V7.itt\i.. ON/OFF£DTrL- 
r ^ tb^^fb?^^^ ^ i:-e:/7Xv:y-XgSo^ft:/b^~nI 

[0 1 16] ±iB©/^;i/XfbJnfc«^^WinT§;:^i 
j; , AMERtf ^Oi£{^TT(D7°^XVSj(SA^#^' 

xteLi?fef8^Tt. fyx-^mm%m^±}j^z.t 

ifXt^. 

[0 117] H2tc^tSB^ffll^TMilt§t(i. 5t 

•rm$n§SMF«Mi 2rttAD. 

1 2F«3T% ^m.nm^i^^^^t^^tik'f'yX'^ic 

j;^T. mm(Dn-mm^]^}it^(DxmL 
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[0 118] msii. ^mnmi^^^h^y'yX-^mm 

[0 1 1 9] 04 a. :^mmmi^iin^yyX^tm lo 

[0 12 0] ^ic^ m5ii. ^mm%^7°y x-^tm 

miii. mmm^-:^yX-^mmmKm^^n 
m^mommmmoj-m^mtimmm^c 20 
[0 1 2 1] «ffi2 5t±. msic^st^oicm^m 
mm^muz 5 a^y^-y^K^^mmmo) 

mLTcmnwz 5 BmmLmm^b^mf^snx 
v^€.c mmz ems emmmm-^^^xm^tn 

[0 12 2] ccxi,mwmmm&mti2 5 a 

11^ X-rybX. 7;I/5->^A. ®^^CD#1 

7sV-yly7.muXb^^\ 30 
[0 12 3] El8{i. *fi0^fefl^i)S5{«:/^Xv}cj;?. 

X. mmmmmmmAtmmx. ^ntc;^7x^«# 

® 5 0. «^.4 0. mmm:i=-y h e o#-t:«$n 

[0 1 2 4] $/c«^i2 5. 3 6tt. 14. 5. G^fil 
M^tflmmggi:^oTV^§o 

[0 12 5] ^'x^m^m5oii. m7.mm^^'x 
(DU^^'T^mmmm a o imuLx^mt^m^x m 

U'^izT.M^^J'^h (He) Sfeli7;l/3y (A 

r) ^Dft^'xi:^^. Tk^. Mwyvm\t'^%^rt.\t=t 

[0 1 2 6] mg4 Oti:. ^«tt©«ligP^^2 5 a. 2 
5 A. S/cti2 6a. 2 6 A. $/c{i3 6a. 3 6AfC 

(R) ^^5xs©ffiiis§i3 iT«$n. mmm 

a^g|3 Ui/Wl/^y^X (R) « 50 
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mmmtf'hnxh^mmmxh'^x^i^i . 

[0 12 7] mm^3 1 rt[cn-;l/t)c(D«li2 5. t 

1 mw^-^i^T^xirnxmnn 5 3 * jfftB-r§ j;^ 

«@2 5t±7-Xtjg%U SM7 7XV^fg4^^i 
U :^jVFn-^6 4. 6 7^^LT. tmmM?>0 

mmm 25.35 r^^)^®^^'*^ 2 5 i^mmt^-m 
xmmti^o mm\mm\zim'XyX'^\z^^^ 

§0 n^xmvii.. nmz 5icmmLx\^^rj:\,^mtim 

[0 12 8] :^^mim^n^'X. SSlHi^g14;«^X 

^ttsWf^^^7.ic-D\^^xmmt^o ^mmm^u^^' 

i6fc«. #M7;l/rj:^i/F:&if(DtS^lfk^1^^^t 

v^TffM-r s c ^ 1 § o 
[0 12 9] :^mmmfyx^miimmt^ 

miz^^xm^t,\ mmic. ^ii^mxt. 
Bj^t^rcmK]t^isx(Dm^iJxx$>^. Em^is 

Xti. Ua^^T^lcML. 0. 0 1-1 Of*a%#t$^i 

^iitm^Li\ mmmmtbxii. 0. i~io 

0 0 nm©SSH©3i)i;b^#?.n5o 

CO 1 3 0] ±m^misxm. mmm^i sstc 
mmiat. -\';7A. ^^^tx 7;i/d>, ^U7° 

«0?il^^f#5/ci6t<:(i. -NU7A. 7;I/3y;()WSb 
[0 13 1] SlSttriJ^Xtc^l^Sfk^il^^^-r^il 

tic^^. mit-^mmmt^ctt^x^. 

t^i#Sfb^iii:LTL i, Be, B, Na, M 
g, A 1, Si, K, C a, S c, T i, V, C r, M 
n, Fe, Co. Ni, Cu, Zn, Ga, Ge, R 
b, S r, Y, Z r. Nb, Mo, C d, In, I r. 

S n, S b, C s, B a, La, H f , T a, W, T 
1, Pb, B i, C e, P r, Nd, Pm, Eu, G 
d, Tb, Dy, Ho, Er, Tm, Yb, Lupi^m 

[0 13 2] m^mT^tLx. m^ii. i^y-^ 
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i'jl-fy'J^K. i>x^;l.Mp\ i>~^^;VMp\ xh^ 

[0 13 3] s/c. y^ymnmt-^m7.^m\^^^h 

nifpy (CF.CFCFz). 8 7'y'fki/^n7"^y 

(C. ^©77*-K*fk^ftAW5n5o 
±<7)li^&>5,. tt^~X?^S77fbJ<*^4fiScL^l^ 
6 77{b^O If 8 7y{b>^D7^y^fflV^§o 

[0 1 3 4] Sfc. :^?rtfcM7KttSi:fi^tt^tS?ni^ 
1 IS L < (J: 2 31^75/2. 7^FS. 4 

[0 13 5] ±ietyv-fcLTti. 7^um 

^U;!/^. 7^U;l/75F. p{^^U;l/75H. N, N 
-i/V^;P7^y;P75h\ 7^'))]ymi-Y')^h. ^ 

;l/M;bU'>A. Xf^^yx/i/.tNy^thU'^A. 7y;i/ 30 
7;l/:3-;K 7^))W^y. t'Ux^'l/y^'U 
^ ^ ^ U ;1/^xxt;K :iHU x^by^-y 3-;i/i;7^ 
U;b^xXr;b;S:H*W?.n. i:n?.0^>^< tfe i 

[0 1 3 6] f fc. tl7'y^fl:^!i^. «k-&!t^S/c 

[0 13 7] ^mymit^^tLxii.. yyitmm^' 

ft^^;9'Xi:LT(i. 47>yfbM^. Gyyitmm. ^ 
itm^lis 4yyit^^y. 4 77fbx^LxX 67'y 
fb^ntfbx 8 7-yft:i/^n7^y^Wf5)n§o 
MIH© 7 tLXlt. zyy f ^ y. 
4 7>y{bx^X 4 77{l::/nt?lxy, 3 7^y{l:7'nt! 

[0 13 8]1{C, im377fb^^X ltif[:27 

7 f k^ ^y. zmtAy 7 {b> ^ n 7'^ ymy y itm 
{k7k^{k^tI®7^^^'y^ktI^7;^n-;k 
mcD^mit^^y^mmmmm^^ c tmmti^ 50 
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fcx^bytt^fSftS;&tLTl^TfeSV\ mtKOit^ 
[0 13 9] ?I^^'X^t±Bei2t(7)tli7 7^{t:^ii^ 
5il^JfM-r§Mj#.*^?.. g^;9~XFt50ta77^fb^ 
v^5b\ Mt;:^$L<li. 0. i~5f*«%-eS5o 

[0 14 0] $/c. *fgH^tCf^§^a7 7^{b^tl*^'^ 

u ' WExmi^xmwx^^^^iai. m. mm 

(Dmi^2:^mtLxmtm^<. » 
rj:mmi^mmLxm^^xi.xh\ 

[0 14 1] ?I^;^J'Xtt3fc±iaiBt<D^^yfk^!|%^ffl 

m 0. 1-1 of*^%-eS5;:tAW$bi^*\ M 
ic$fSb<ti. 0. i~5f*t%T-S§o 
[0 1 4 2] ^fc. ±IBiHt<DM^;y'X^tC7M:«^x^ 

[0 14 3] tfcs 'M^isx^mms t^y. mmit 

n^^mo. 0 l~5#:a%tt$-fr Semite 

[0 14 4] ±Emmmmit-^^. i'^yit^^tb 
3+s/FAWb<. Jim m^'7.m^m^^ 

[0 1 4 5] $/c. ±iHiHSOJi^fi:m^. ^^yit^ 
^^mn^mxh^nmmmxt^ic^ts m^itnu 

m^ic^^mt-^^xmimo mmit-^^. 9^y 
it^mmmK^'o^itLxm^^ti^^ tf^xf^^ 

'yz/^y. rF7-rv7o.t°^^>^^y^2\ WUXm 
WX\ m.t'^Z 0 0''a:ATX^mm7)l:n^'y¥m 

i/Fii. mmic^-oxmRbxm-snxi.^<. mm 

it. ^^y-)\y. x^y-;K n--\^^yrj:Emm 

mmmit. fyx-^mmm^i^^^^x. j^m. m 
m^zm^^n^^. m±-\mmmM. mmms. 

[0 14 6] ±.mm<D^m{tmtLx\t. mm. 
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mity^ y. ^mty^ yfs. ^"o^iMn^'yfkm 
'f\'v:^Y^yyvy. rVv^-V^yyvy. -J:^i- 
)\yyjL\~^yy'7yri.i(D7]\yn^yyvy. tji^y 
y^yr^im^^^^^itm^Li^^fs^cmizMM-^n 

[0 14 7] m^^'x^i^itmmmmit'^mm^ 

It. 0. i~iom%x^^^ctm^b\'^f)\ 

mKit. 0. l~5ft«%T'fe^o 

[0 14 8] ±IBIHi((D5^^y{t^t!i:LTtt. 

[014 9] mmi uzmmmt. i&mmm 

mtQ. 0 0-0. 'iJoiz-h^L.ttmm^Lw 
[0 15 0] ifmmmmmMmat. mmm 

[0 15 1] ^mm^m^'^y^^i-hMic^^^^ so 

[0 15 2] ^^y^^~hM(D^Uy^-l::m^miL 

oi-im^ffmK. 0. 0 5-0. 5nmm 
w.i^w^L<. 0. 0 8-0. znmmti^mm^L 

[0 15 3] /^y^n-Mtc^ffl$n5t«mit 
[0 15 4] /^y^n-Mfc^fflUf^tSig^iiL 

xit. 'smf. ^y^y. F;i/xx ^y\yy. yt^ 

7-fehy. p(^;l/X^;V>^FX N. N->>^^^ 50 
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;l/*;l/A75F. Mp<^;k S^x^;k h'J^nn 
x^UX ;«g^l/>^P7-YF\ x^L^y^n^^F. 
•fF-^^'nnx^X FU^nnx^y, ^DO.t;l/A 
fe§VHiN-^^;HfnU FX l, 3->^V^;^-2 

hLX\t. p{^y-;K x^y-;K n-^u 

t!;I/7;l/n-;K i -:/nb°;l/7;l/3-;K n-^^/ 

[0 15 5] A^^n-Fll^lMtltO^^TaiSilL 

^fflt^^T. ^^?S)iJ? ('^x7FlJ¥tv^3^:i:t>S 

S) ^1-1 0 0 iimtt^utm^Li. #t5- 
3 0 /imAWSLl\ 

[0 15 6] /^y^3-hltfflv^5.n§^SIilLT 

;V(D±fcs^j*, f P^^tozk^^P L fciif b ii^^;V/Sl if x 

n U tgfb \L-)\y/m\: ti - U r > n U v 
- ^{bex;l//7^'JnxhU;l/3.t°Uv-, x^b 
y/lf x;l.7;l/3-;l/n;}? U tg^fbt" U ilfbEx 
;K x^uy/ilfbex;l/ri.-}<Uv-, 3L^\yy/fm 

/HUT-. ■fe;l/o-xxF^-F^ ■b;l/n-X7-br- 
F7°Ptf;r^.-F. ■b;l/a-7.i>Y-br-h. ^r;l/n- 
7.FU7-br-F. •fe;I/0-X7-feT-F7^U-F. 
■fe;l/0-7.7-br- F^f-b- FffiIII|(D-fe;l/0-7.x 

3.t°U-v-, 7^'U;«xxr;l/at°'jv-, 7^ 'Jo 
X F 'J p y 3 .t° U -7-, s^f b/t° u x^^ u 
7^ y n - F U ;F/ii^{b/f U xf-l/y/xg^byn.t" 
Uv-. ;><^;l/^^^'UU-F/'7'^i/*xy/xf-l/y 
a.t°Uv- 7^') mm. t°Ulfx;l/7^2^-;l/^ 
t° U Hx;F7>7-;HiII. /t° y xXr;Ft° U 7 b 

T>-F/t°U7l/^fy» t°yxxr;F« t°yx- 

Tmrn. /t° y 7 5 Fistii. 757 ©si. x 9^ b y/y 

^>>xy^i||. 7'^^yxy/7^ y nx h y «|#(7) 

nA^iffli. i/yn-y^iiii. y^mmm. t°y7 
^;Fp? y ^- F. >t°y 7f-;M y y~ vtm 
:^i-)V7^^) \y- V (ommmmu c tmm 

■b;Fn-Xi/7-br-F. -b;Fn-X7-fer- b7°ntf 
[0 15 7] m«\ ii(±cDj;^^/^y^3-M;&^ 

tt5ci:jcj:D. mmwMmo. 9mct^ctt^ 
[0 15 8] ^mmmmMMmmfifmrnn^^m 
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[0 15 9] 

[0 16 0] mmmi 

J^Ij^oT^ aM7'(';l/ATfe5-fe;I/a-xxXr;l/7'C 
[0 16 1] 



1kg 
9kg 



7) 



(^fk'^^^^ijMoiiS) 

7xD^;;l/2 0 0 V (B^Txni^Vl/ (^) S) 

±ie^«^rV vvi// ^-e s o '^mm,'^ hmi^-^y i?^ [ o 1 6 2 ] 
ir^i-mm.: 1.9. •:ru\Lt-mwm.Q. 

y^^Uy^Uy-(Y 

^71fy3 2 6 (^7^X'^i>^;l/T'r'!r5*;l/Xa^) 
f-7lf>10 9 (^/^7.'^v'-v;l/ri"!r5;5j;l/XttS) 

^7ifyi 7 1 (5^/s'x^^>-v;l/r^^5*;l/XTO 

^izmm. mMLTco 9 k g (D±Emit^^m'7^ [ 0 1 6 3 ] 

h';7xx;I/7*X7x-h 
X5^;b7 ^ U ;l/X5^;l/^-U n L/- h 

x^y-;l/ 

-fe;l/n-X7-fef—h7oi£;t:?--h (7-trf-;Hjtg : 1 
7ol£;tx;bSgg|gO. 7 0^ ^mm&2. 6 0) 

mnirj^m. ^±imm. u^ltco f-7^j^l 
mmmmmm m) mmmmmo. 244^ 

MfflLTifjiL/co Mt. iliD-^r^l OOkgfefcD^ 

(mi/^±iytrt?i^SH i -M i X e r S W J ) T 
+5j"ri^Lm ?iJiLTF-7A^iifiL/co 

[0 16 4] [F-7B(Dlfi] ±Sa?ilinffiAS.t;F- 
7 A -e^ffl L/c-fe;l/P-X7-feT- F 7n F 

(7^2^;bt^S: 1.9 0. 7nt!:tx;PSS^g 
0. 7 0) *^r;Fn-X7-fex-F7'ne:t:t^-F (7 
-bf-yl/aMg: 2. 0 0. 7nt°:tx;l/Sl^gO. 8 

0. mmmz. so) f^i^iL/cii^^^timcL 

T. MftBRtfF-7B^lifiLfco 
[0 16 5] [F-7C©iifi] ±l2^MARtf F- 



4kg 
76kg 
3kg 
4kg 
4kg 



15kg 
5kg 
6 4 0 kg 

1 2 0 k g 
9 0. 

2 2 0 kg 

y'Axm b/c-b;Vn-X7-fer- F 7o ]£t^-^~ F 
(7^z^;^Sj^g: l. 9 0. 7nh°^x;l/Sl^g 
0. 7 0) ^■b;l/o-X7-fer-F O^^i-mm.: 
2. 6 6) tc^MLfcJ-:(mi^1«tLT. »?RC;&tf 
F-7C^ilgbfco 

[0 16 6] [F-7D(Dlfi] ±fa?iWSARtf F- 
7A xm L/c-b;l/a-X7-fer- F 7d tf;t^^- F 
(7-b^;Fa^g: 1. 9. 7oh°^x;l/Sgg^go. 
7) ^-fe;l'n-X7-br- F (7-b^;l/H^g : 2. 7 
0) fc^ML/cJi(^t±TOcLT. )ilinSDRtfF-7 

[0 16 7] [F-7E^PS] ±ia}illPlARt/F- 
7A Tf^ffl Lfc-lz;FD-X7-bT- F 7n if F 
(7-tr^;bg1^® : 1.9. 7ni£;tx;bSB^go. 
7) ^-b;Fn-X7-br- F (7-fe^;l/H^S : 2. 7 

50 5) fc^MLfct:^wi^iitLT. mm^mY-'i' 
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[0168] [ F-/ F mm} ±mmmAm k- 
(T^^jmmm: 1.9. fu\£t~mmmo. 

7) ^-feyl/n-xy-bT-h (7-t!f-;bfijtS : 2. 8 

[0 16 9] (F-:/G0PS] ^MAJ^tf F-:/A 

9^;l/S^S: 1.9. 7'ok°^-;l/aa^S0. 7) ^ 10 
-b;l/a-7.7-bT-F (7-t2^;l/S^Jt : 2. 9 0) (c 

[0 17 0] CF-yHcDHS] ?iMtARr;F-7°A 
?i^fflL/c-fe;l/0-X7-fer-F-/ati°:^-^s^h (7-b 
f-)mm&: 1.9. ynt°^-;l.SS^S0. 7) ^ 
■b;l/n-X7-br-F (7-bf-;l/t^g 2 . 5 0) 
lLfcJ-;^^{ifBl«tLT. ^to^HStfF-^H^&Pi^ 

[0 17 1] (-t;bn-xxXT;l/Ot^t£DiJS) 20 

±IHfS«© F-^A~HO#^©iiStfflV^fc-tr;l/ 
p-XXXr;l/©fi^glis ASTM-D817-96 

[0 17 2] (■b;ba-7>xXr;l/7'(';l'A®M 
(^;l/n-7,xXx;b7^;l/Al0ft^) ±iap^Lfc 
F-T'A^fflV^TTieo J; 9 LTMBM^f* 1 ^{tS 

[0 17 3] F-:/A;&jtlLm -<;l/F?^^g»^ 

F-:^S)t3 5°Cf 3 0°CCD7>ry^X/^>F5* 

R t = ( (n x + n y) /2-n z) 

7i';i/AcDjafiT$o nyimmyjmcun^j:i^^r^(Dy 

-<;bA©Jiiff^o n zti7^';i/A©j?^^f[piT'(7)jaiif 

$S dti:7^;Vi.OJ¥?^ (nm) ^^H^tl^o 
[0178] ( U ^-x- J/ H yff : R 0 <73«S) ±IB 

i:P«©73ffifi:T. MJf^nx. ny^mtc. TIE 
(SB) tli^oT. ffi;^lRl©yi5fr-i^ay^i (RO) 
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[0 17 4] XTyiyx^vyvmm^mmLms 

mmmmt^s 5nm%mtrJi■^tctc6x\ 2 
M*ry^--eTD*iR] (ts^^iRi) tel. oim 
xfMBm mmm) 1 1 . 01 i^cm^Lr^t^^ 9 

0°Cl?l2^$^i-m liffift^SfiKL. $?,tcn-;l/« 

mbm^ib 1 2 5°c(D^jiy-y-?-fgi^f^7$€. 7 

^'/l/ASiStiPil Omm. iSS 8 jum<D-:^-U V^'iPl 
1 ^{^SLfco 7^;bAtSii 1 3 0 0mm. ^tm^ 

1^2 0 0 0m tbtco !3 mmmumii 0 . 1 

[0175] (•t;bo-xxxr;l/7 ^' 2 ~ 3 0 cd 
{^S) ±IH-b;bo-7;x7.T;V7i';Vi. i of^Sfcfev^ 
r. F-7'<Daiii: 2iiiiEf^Ty^-{c*3ij-§@#fg$ 

T. •fe;l/n-xxXr;l/7^;l/A2~3 O^f^lL/co 
[0 17 6] (U ^~T-i^aym : R t ©iJ^) m 

mmmfi kobra-2iadh i^mmm^ 
(W) M) m^^r. 2 5 5 %RHo^ilTT\ 

l&m'^d 9 0 nmtrfc'l^T. 3:^^^lJjf^iJ^^tT(/\ 
BJ/f^nx. ny. nz^mfc. TIE (i^A) fCf^o 
T. ';^5f-r->^3:^ffl (Rt) ^»tHLfco 
[0 17 7] 

xd (i*:a) 

[0 1 7 9] R0= (nx-ny) Xd (SB) 
Sff, nxt±7^';l/Affirt(DJiSf^A^lfe;^tt/^:^fB]© 
Jgfjf*. n y n X fcE^|^;^[R]T<07-Y;l/Affirt©ffi 
<i^ty-<)VK(Dm3^ (nm) ^^tl^nSto 

[0 18 0] 

[«1] 
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■^Ji'n—T.j.T.'rfv 






mm 
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TD 


MD 






1 


A 


41 


2.6 


1.07 


1.01 


0 


43 
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A 


59 
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1.05 


1.01 


0 


55 
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A 


80 


2.S 


1.03 


1.01 


0 


71 
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A 


ai 


2.6 


1.25 


1.25 


0 


120 
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A 


100 


2.6 


1.05 
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0 


115 
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A 


119 


2.6 


1.03 


1 .01 


0 


120 


7 


8 


41 


2.8 


1 .06 


1 .01 


0 


35 


8 


B 


60 


2.8 


1 .05 


1 .01 


0 


47 


9 


B 


79 


2.8 


1,04 


1 .01 


0 


65 


10 


B 


100 


2.8 


1.10 


1 .09 


1 


lis 


11 


B 


121 


2.8 


1.03 


1 .01 


0 


118 


12 


C 


59 


2.66 


1.08 


1 .04 


0 


81 


13 


C 


80 


2.66 


1.25 


1 .25 


0, 


119 


14 


c 


101 


2.66 


1.25 


1.25 


1 


135 


15 


D 


81 


2.7 


1 .21 


1 .21 


0 


101 


16 


D 


100 


2.7 


1.10 


1.10 


0 


104 


17 


E 


58 


2.74 


1 .05 


1.05 


0 


61 


18 


E 


78 


2.74 


1 .03 


1 .03 


0 


75 


19 


E 


99 


2.74 


1 .08 


1.07 


0 


111 


20 


F 


41 


2.85 


1 .07 


1 .07 


0 


25 


21 


F 


61 


2.85 


1.06 


1.05 


0 


38 


22 


F 


75 


2.85 


1.03 


1.03 


0 


47 


23 


F 


30 


2.85 


1.01 


1.01 
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55 


24 


G 


40 


2.9 


1.06 


1.02 
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22 


25 


G 


55 


2.9 


1.05 


1.03 


0 


31 


26 


G 


75 


2.9 


1.04 


1.02 


0 


39 


27 




60 


2.5 


1.05 


1.01 


0 


66 


28 


H 


80 


2.5 


1.05 


1.01 


0 


91 


29 




100 


2.5 


1.05 


1.01 




110 


30 


H 


120 


2.5 


1.05 


1.01 


1 


110 



ffi (.mmmmc^)\yhmmmLx\.'m (b 

[018 3] 

3 omm 

4 5 mm 
1 omm 

0. 5m3 



[018 1] mmmmm} 

u7^^~}^n~hMRmm±mmin. mmm so 
fti cmmbk. 

[0 18 2] (/^y^n-M^&Mlg) TiatD^^y^n* 
<;Vy^3-Mm^J|M!i^l> 

(7xni/";l/ 2 0 0 V : 0*7xoi;;l/aS) 0.11 

(^lJ7/^-Fr3-^jilDl^) -^^immmwio^ \m \sm]/ cm -^^mmmiu ^atiifTs. bii 
b ffi QimMmm\^^)\yV^mM^ F-^^^gLrv^fc mm>m^n^mm (r a ) b n mo^ y 7/n- k 
lijs) fc. TiatD^ u 7M- F3- Mi^iMf^ 1 ^ n-vm^mmco 

^i-yhiiif^-l 3 /imi:;5:?,J;^{::ffbtHLr3-h [0 184] 

u i^v^T-8o°c{c^s$nfc^^gp-e^lLm 

<^U7M-Fn-M Q^mmmim) m^mmiy 

i^Xy^J^xU XU h-;l/^^-9-7^ U W h*l#: 6 OM«gP 

s;-^y^xUXU F-;l/^4^+h7^';b-F 2M#: 2 omB 

i/^y^jLVXV F-;l/^4^-9-7^U WF 3«fM±©^57' 

2 OSMgP 



(18) 
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7°n t°by^~U 3-;l/ty 

[0 18 5] 02tiEl(D^^X 
-To 10 

[0 18 6] mzi^^^t^^r^yyx-^mmm^^^ 
3-D. fyx-^mmmmmmmu mmmi^<D^ 

^^Wfio. 3%) . mit^^ym mmz. 1 4. 
lif 1 1 onm. mmmo. 4%) . mmmm 
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